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 Figure1
Jurisdictions and Major Population Centers of the Great Lakes Basin
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 Giv
en
the
se
pro
ble
ms,
in
196
4
the
Int
ern
ati
ona
l
Joi
nt
Com
mis
sio
n
was
aga
in
ask
ed
by
the
Gov
ern
men
ts
of
Can
ada
and
the
Uni
ted
Sta
tes
to
stu
dy,
rep
ort
fin
din
gs
and
rec
omm
end
sol
uti
ons
to
the
pol
lut
ion
pro
ble
ms
bei
ng
enc
oun
ter
ed
in
Lak
es
Eri
e a
nd
Ont
ari
o,
and
the
int
ern
ati
ona
l
sec
tio
n o
f t
he
St.
Law
ren
ce
River.
The
Com
mis
sio
n,
in
196
9,
rep
ort
ed
tha
t t
her
e w
as
a p
oll
uti
on
pro
ble
m i
n
the
low
er
Gre
at
Lak
es
wit
h a
maj
or
con
cer
n b
ein
g t
he
exc
ess
ive
pho
sph
oru
s
loa
din
gs
pri
mar
ily
fro
m m
uni
cip
al
sou
rce
s’.
Est
ima
tes
wer
e m
ade
of
the
loa
din
gs
of
Bio
log
ica
l O
xyg
en
Dem
and
(BO
D),
Sus
pen
ded
Sol
ids
(SS
),
and
Tot
al
Pho
sph
oru
s (
TP)
bei
ng
dis
cha
rge
d d
ire
ctl
y t
o L
ake
s E
rie
and
Ont
ari
o a
nd
the
St.
Law
ren
ce
Riv
er
by
mun
ici
pal
was
tew
ate
r.
Raw
or
par
tia
lly
tre
ate
d w
ast
e-
wat
er
dis
cha
rge
s w
ere
als
o i
ntr
odu
cin
g s
ynt
het
ic
org
ani
c c
omp
oun
ds,
phe
nol
s,
PCBs
, he
avy
meta
ls,
and
othe
r po
llut
ants
. T
hese
prob
lems
were
of s
uch
magn
itud
e th
at a
n in
tern
atio
nal
coop
erat
ive
atta
ck o
n th
e po
llut
ion
prob
lems
in t
he G
reat
Lake
s wa
s wa
rran
ted.
Prim
arly
dire
cted
at p
hosp
horu
s d
isch
arge
s
and
asso
ciat
ed e
utro
phic
atio
n pr
oble
ms,
the
Grea
t La
kes
Wate
r Qu
alit
y
Agre
emen
t wa
s si
gned
by t
he G
over
nmen
ts
of C
anad
a an
d th
e Un
ited
Stat
es o
n
April 15, 19722.
In 1966-67, there were 76 municipal wastewater discharges directly into
the
Lowe
r La
kes3
whic
h co
ntri
bute
d to
the
poll
utan
t lo
adin
gs n
oted
in T
able
1.
The
trea
tmen
t pr
ovid
ed t
o th
ese
disc
harg
es
incl
uded
:
lago
ons(
2),
prim
ary
trea
tmen
t(27
),
inte
rmed
iate
trea
tmen
t(B)
, an
d se
cond
ary
trea
tmen
t(28
).
Elev
en
of t
he m
unic
ipal
wast
ewat
er d
isch
arge
s r
ecei
ved
no t
reat
ment
.
Betw
een
1966
and
1981
the
tota
l B
OD d
isch
arge
d ha
s de
crea
sed
from
63,1
00 t
onne
s pe
r ye
ar t
o
21,9
00 t
onne
s pe
r ye
ar,
and
tota
l ph
OSph
orus
load
ings
have
been
redu
ced
from
5,400 to 1,600 tonnes per year.
TABLE 1
ESTIMATES OF POLLUTANT LOADINGS
TO THE LOWER GREAT LAKES FROM
DIRECT MUNICIPAL NASTEWATER DISCHARGES
IN 1966-67 and 1981
 
NASTENATER POLLUTANT LOADINGS (t/yr)
BASIN YEAR DISCHARGE
800 SS TP
(103m3/d)
Lake
Erie
1966
-67*
970
21,5
00
Not
repo
rted
2,50
0
1981
1,1
30
11,
200
15,
100
500
Lake
Onta
rio
1966
-67*
1,37
0
38,3
00
69,6
00
2,70
0
198
1
2,
21
0
9,
10
0
14
,1
00
90
0
St. Lawrence 1966-67* 90 3,300 3,300 190
Rive
r
1981
170
1,60
0
2,10
0
150
  
*Reference3
-xv_
 Fr
om
19
71
th
ro
ug
h
th
e
en
d
of
19
82
,
ov
er
se
ve
n
an
d
a
ha
1f
bi
11
io
n
do
11
ar
s
ha
ve
be
en
co
mm
it
te
d
by
th
e
Go
ve
rn
me
nt
s
fo
r
th
e
co
ns
tr
uc
ti
on
an
d
im
pr
ov
em
en
t
of
mu
ni
ci
pa
1
wa
st
ew
at
er
fa
ci
1i
ti
es
.
Mu
ni
ci
pa
1
wa
st
ew
at
er
tr
ea
tm
en
t
p1
an
ts
di
sc
ha
rg
in
g
gr
ea
te
r
th
an
on
e
mi
11
io
n
ga
11
0n
s
pe
r
day
(3
,8
00
ma
/d
)
ar
e
re
qu
ir
ed
to
1i
mi
t
th
e
ph
os
ph
or
us
co
nt
en
t
of
th
ei
r
ef
f1
ue
nt
to
no
mo
re
th
an
1.
0
mi1
1ig
ram
per
1it
re.
The
dis
cou
rag
ing
tre
nds
of
inc
rea
sed
eut
rop
hic
ati
on
and
as
so
ci
at
ed
wa
te
r
qu
a1
it
y
pr
ob
1e
ms
th
at
pe
rs
is
te
d
in
th
e
1a
te
19
60
5
an
d
ea
r1
y
197
05
hav
e
bee
n
arr
est
ed
wit
h
dec
rea
sin
g
pho
sph
oru
s
1oa
ds.
Sig
ns
of
rec
ove
ry
in
Lak
es
Eri
e
and
Ont
ari
o
inc
1ud
e
few
er
a1g
ae
pro
b1e
ms,
1es
s
tur
bid
wat
ers
,
and an improved commercia1 and recreationa1 fishery.
In
197
8
Can
ada
and
the
Uni
ted
Sta
tes
ren
ewe
d t
hei
r
com
mit
men
t
to
con
tro
1
pho
sph
oru
s
inp
uts
thr
oug
h t
he
sig
nin
g o
f a
rev
ise
d G
rea
t L
ake
s W
ate
r Q
ua1
ity
Agr
eem
ent
“ w
hic
h a
1so
foc
uss
ed
att
ent
ion
on
the
pro
b1e
m o
f t
he
tox
ic
che
mic
a1
con
tam
ina
tio
n o
f t
he
Gre
at
Lak
es.
Rec
ogn
izi
ng
tha
t f
urt
her
po1
1ut
ion
of
the
eco
sys
tem
cou
1d
res
u1t
fro
m c
ont
inu
ed
pop
u1a
tio
n g
row
th,
res
our
ce
dev
e1o
pme
nt,
and
inc
rea
sed
wat
er
use
in
the
Gre
at
Lak
es,
the
int
ent
of
the
new
er
Agr
eem
ent
was
to
pre
ven
t t
he
rec
urr
enc
e o
f p
o11
uti
on
pro
b1e
ms
of
the
past.
Unde
r Ar
tic1
e VI
-1(a
) of
the
1978
Agre
emen
t, t
he P
arti
es
agre
ed t
o
con
tin
ue
to
dev
e1o
p a
nd
imp
1em
ent
pro
gra
ms
"fo
r t
he
aba
tem
ent
, c
ont
ro1
, a
nd
pre
ven
tio
n o
f m
uni
cip
a1
dis
cha
rge
s a
nd
urb
an
dra
ina
ge
int
o t
he
Gre
at
Lak
es
Sys
tem
".
In
198
2 t
he
Wat
er
0ua
1it
y B
oar
d o
f t
he
Int
ern
ati
ona
1 J
oin
t
Com
mis
sio
n e
sta
b1i
she
d a
Mun
ici
pa1
Aba
tem
ent
Pro
gra
ms
Tas
k F
orc
e (
App
end
ix
E -
Memb
ersh
ip a
nd C
orre
spon
dent
s)
to r
evie
w th
e ef
fect
iven
ess
of t
he c
urre
nt
muni
cipa
1 e
ff1u
ent
cont
ro1
prog
rams
(App
endi
x F
- Te
rms
of R
efer
ence
).
The
Task
Forc
e or
gani
zed
five
work
ing
grou
ps w
hich
:
1) c
ompi
1ed
an i
nven
tory
of
a11
muni
cipa
1 wa
stew
ater
trea
tmen
t fa
ci1i
ties
in t
he b
asin
, 2)
cond
ucte
d
detai1ed assessments of se1ected municipa1 wastewater treatment faci1ities 3)
examined the jurisdictiona1 po11ution contro1 programs and requirements, 4)
rev
iew
ed
pro
gra
ms
to
con
tro
1 c
omb
ine
d s
ewe
r o
ver
f1o
ws,
and
5)
ass
ess
ed
monitoring and data qua1ity assurance programs.
Thi
s r
epo
rt
des
cri
bes
the
fin
din
gs
of
the
Tas
k F
orc
e r
ega
rdi
ng
mun
ici
pa1
wast
ewat
er t
reat
ment
faci
1iti
es
and
po11
utan
t in
puts
.
It a
1so
disc
usse
s t
he
abi1
ity
of t
he f
aci1
itie
s to
meet
eff1
uent
requ
irem
ents
, ev
a1ua
tes
moni
tori
ng
prog
rams
, a
nd c
ompa
res
the
vari
ous
juri
sdic
tion
a1
prog
rams
and
requ
irem
ents
,
base
d on
1981
data
, th
e 1a
st f
u11
year
that
a co
mp1e
te d
ata
set
was
avai
1ab1
e.
It s
umma
rize
s p
rogr
ess
whic
h ha
s be
en m
ade
in m
unic
ipa1
wast
ewat
er
po11
utio
n ab
atem
ent
duri
ng t
he p
ast
deca
de a
nd i
dent
ifie
s ar
eas
for
improvement in the future.
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i. Municipal Wastewater Treatment
in the Great Lakes Basin
The Great Lakes basin supports a popu1ation in excess of 40 mi11ion
peop1e. The majority of this population 1ives in urban centres and is
serviced, for the most part, by communa1 wastewater treatment faci1ities.
At the end of 1981 there were 1,079 municipa1 wastewater treatment
faci1ities with a tota1 hydrau1ic design capacity of 22,788,000 m3/d (cubic
meters per day) (6,020 mi11ion U.S. ga11ons per day) serving communities in
the United States and Canada in the Great Lakes basin. There were 390 major
wastewater treatment faci1ities, with design hydrau1ic capacities greater than
3,800 m3/d (1MGD) which had a combined tota1 hydrau1ic capacity of
22,106,000 m3/d. In addition, there were 689 minor wastewater treatment
faci1ities with design capacities 1ess than 3,800 and greater than 380 m3/d
which had a tota1 design capacity of 682,000 m3/d.
1.1 TYPE OF WASTENATER TREATMENT FACILITIES
For purposes of this report, the Task Force divided the principa1 types of
wastewater treatment into six c1assifications. In addition, three auxi1iary
treatment groupings are identified which are supp1ementa1 to the principa1
treatment c1assifications used to describe the type of treatment provided at
each faci1ity. The definition of the principa1 c1assifications and the
auxi1iary treatment groupings are shown in Tab1e 2.
Data on each of the 1,079 municipa1 wastewater faci1ities were provided by
the state and provinciaI jurisdictions. Appendix A, Tab1e A-1, 1ists a11 of
the municipa1 wastewater treatment faciiities with a design capacity of 3,800
m3/d or greater. For each faci1ity the type oftreatment and design
capacity, average dai1y f1ow and eff1uent concentrations for B00, suspended
so1ids, and tota1 phosphorus are shown. The f1ow and eff1uent data are for
the ca1endar year 1981, the most recent period for which comp1ete data were
avai1ab1e to the Task Force. In addition, jurisdictiona1 eff1uent
requiranents and ranedia1 programs current1y underway are a1so indicated. For
faci1ities 1ess than 3,800 m3/d (and greater than 380 ma/d) the name of
the community which they serve, the treatment type and design capacity are
shown in Tab1e A-2 of Appendix A.
Tab1e 3 summarizes the type of treatment provided and tota1 design
capacity of the major municipa1 wastewater treatment systems (1arger than
3,800 m /d) in the Great Lakes basins by jurisdiction. From Tab1e 3, based
on numbers of p1ants, it can be seen that Ontario's wastewater treatment
faci1ities are made up of primary and secondary p1ants with 80% being of the
activated s1udge type. In the Great Lakes States secondary type systems such
as activated s1udge and fixed fi1m reactors (trick1ing fi1ters, rotating
bioTogica1 contactors) are more predominant, making up 94% of the treatment
systems. Based on treatment capacity 87% of Ontario's and 97% of the Great
Lakes States' sewage f1ow receives secondary treatment.
_ 1 -
 TABLE 2
NASTENATER TREATMENT CLASSIFICATIONS
TREATMENT DESIGNATION
DESCRIPTION
 
1.
Primary - physical treatment
- includes communal septic tanks
Activated Sludge - biological treatment
— includes all variations of activated
sludge processes
Fixed Film Reactors - biological treatment
- includes trickling filters and
rotating biological contactors
Physical/Chemical - physical treatment with auxilliary
chemical addition for enhanced
effluent quality
- this does ngt_include chemical
addition for purposes of
phosphorus removal only
Lagoon - biological treatment
- includes forms of waste stabiliza-
tion pond type treatment systems
Land Application - lagoon treatment with effluent
applied to land
- ultimate receiver may be ground-
water and/or surface water
Auxilliary Treatment Designations
 
Phosphorus Removal - treatment systems designed
specifically to control phosphorus
discharges
Nitrogen Control - treatment systems designed
Specifically to control nitrogenous
discharges
Tertiary Treatment
- all forms of treatment systems
designed to provide effluent polishing
   
 TAPLE 3
PRINCIPAL T
YPE OF TREA
TMENT PROVI
DED AT MAJO
R MUNICIPAL
HASTEHATER
TREATMENT F
ACILITIES
TYPE
OF T
PEAT
NENT
‘ P R I M
A R Y
ACTIVATED S
LUDGE
FIXED FILM
REACTCRS
PHYSICAL/CH
EMICAL
LAGOONS
JURISDICTIO
N BASIN
'
DFSIGN
DESICN
DESIGN
DESICN
DESICN
NO. OF
CAPACITY
No. 0F
CAPACITY
NO. OF
CAPACITY
NP. 0F
CAPACITY
NO. OF
CAPACITY
FACILITIES (Io3 Ina/d)
FACILITIES (ID3 m3/d)
FACILITIES (To3 m’ld)
FACILITIES (To3 mJ/d)
FACILITIES (Ic3 Ina/d
)
CANADA
109
0
O
116
16
220
Erie
18?
"P
807
Ontario
84
39
3,123
St. Lawr
ence R.
5
135
1
7
Ontario
Superior
Huron
O
O
Q
'
r
-
O
L
n
O
O
I
—
p
—
O
N
0
0
0
0
0
0
0
0
0
0
0
C
0
0
0
3
0
O
C
I
—
r
-
O
I
—
U
‘
I
Q
M
Tota1
18
627
84
4,157
1
34
UNITED STATES
Indiana Michigan
Erie
14
876
245
O
C
.
‘
0
0
M
0
0
2
19
31
974
1
273
17
5,493
5
182
' Mich
igan Su
perior
co
Michigan
*
.
Huron
Erie
N
a
:
O
.
v
—
O
“
C
E
O
0
v
-
c
o
o
p
-
m
o
(
3
-
!
—
P
O
N
D
-
0
Minnesota Superior
,
—
,
—
,
—
New York
Erie
Onta
rio
St. Lawrence R.
30
4
62
0
0
2,11
1
17
22?
4 4
55 O
0
0
0
0
0
0
O
O
C
D
O
I
N
G
O
C
O
P
—
O
C
O
N
O
NW
0
0
O
O
\
O
O
C
1
O
ﬁ
'
o
O
W
NL
I
)
,
—
I
-
‘
N
F
'
Ohio
rrie
2
71
55
2,962
6
143
1
23
Pennsy1v
ania Eri
e
0
2
268
1
5
L
Nisconsin Superior
Michigan
0
2
25
0
0
2,193
4
76
162
206
15,743
59
951
C
O
C
O
O
r
—
O
O
0
0
0
-
0
C
O
0
0
N
L
a
0
C
o
I
n
0
1
NO
O
O
O
O
Tota1
1
284
  
* There ar
e a1so two
1and app1ic
ation faci1
ities in Mi
chigan in t
he Lake Mic
higan basin
with a tota
1 design ca
pacity of 1
11 x 103 rJ
/d.
and one
p1ant in
New York
in the S
t. Lawr
ence Ri
ver nasi
n which
provides
no trea
tment f
or a f1o
w of 4x1
03 r’Id.
Ta
b
T
e
4
i
n
d
i
c
a
t
e
s
t
h
e
n
u
m
b
e
r
o
f
m
a
j
o
r
f
a
c
i
l
i
t
i
e
s
in
t
h
e
b
a
s
i
n
w
h
i
c
h
i
n
c
o
r
p
o
r
a
t
e
ph
os
ph
or
us
re
mo
va
1,
n
i
t
r
o
g
e
n
co
nt
ro
1,
or
t
e
r
t
i
a
r
y
tr
ea
tm
en
t.
Ov
er
90
%
of
th
e
m
a
j
o
r
f
a
c
i
1
i
t
i
e
s
in
O
n
t
a
r
i
o
an
d
83
%
in
th
e
G
r
e
a
t
La
ke
s
s
t
a
t
e
s
ha
ve
fa
ci
1i
ti
es
fo
r
ph
os
ph
or
us
re
mo
va
1
an
d
25
%
ha
ve
te
rt
ia
ry
tr
ea
tm
en
t.
In
fo
rm
at
io
n
on
th
e
ma
jo
r
fa
ci
1i
ti
es
ha
s
be
en
st
or
ed
in
th
e
IJ
C
Gr
ea
t
La
ke
s
Re
gi
on
a1
Of
fi
ce
mi
ni
-c
om
pu
te
r
sy
st
em
.
Th
es
e
da
ta
we
re
us
ed
to
de
ve
io
p
su
mm
ar
y
in
fo
rm
at
io
n
in
th
is
re
po
rt
on
po
11
ut
an
t
To
ad
in
gs
,
pe
rf
or
ma
nc
e,
an
d
co
mp
Ti
an
ce
wi
th
ef
fT
ue
nt
re
qu
ir
em
en
ts
fo
r
th
e
ma
jo
r
mu
ni
ci
pa
1
wa
st
ew
at
er
tr
ea
tm
en
t
fa
ci
1i
ti
es
in
th
e
va
ri
ou
s
ju
ri
sd
ic
ti
on
s
an
d
Gr
ea
t
La
ke
s
ba
si
ns
.
Co
pi
es
of
th
e
co
mp
ut
er
pr
in
to
ut
s
pr
ov
id
in
g
th
e
de
ta
iI
ed
an
a1
ys
is
of
th
e
da
ta
ar
e
av
ai
1a
b1
e
fr
om
th
e
IJ
C
Gr
ea
t
La
ke
s
Re
gi
on
a1
Of
fi
ce
.
1.
2
CO
NV
EN
TI
ON
AL
PO
LL
UT
AN
T
LO
AD
IN
GS
Po
11
ut
an
t
To
ad
in
gs
of
B0
0,
su
sp
en
de
d
so
1i
ds
,
an
d
to
ta
1
ph
os
ph
or
us
we
re
co
mp
ut
ed
fo
r
a1
1
of
th
e
ma
jo
r
(3
,8
00
m3
/d
an
d
1a
rg
er
)
mu
ni
ci
pa
1
wa
st
ew
at
er
tr
ea
tm
en
t
fa
ci
1i
ti
es
in
th
e
Gr
ea
t
La
ke
s
ba
si
n.
Ta
b1
e
5
su
mm
ar
iz
es
th
e
19
81
1o
ad
in
gs
fr
om
th
e
mu
ni
ci
pa
1
wa
st
ew
at
er
tr
ea
tm
en
t
sy
st
em
s
by
ba
si
n
an
d
ju
ri
sd
ic
ti
on
.
Th
e
nu
mb
er
an
d
to
ta
1
tr
ea
tm
en
t
ca
pa
ci
ty
of
th
e
fa
ci
1i
ti
es
di
sc
ha
rg
in
g
th
e
wa
st
e
To
ad
in
gs
ar
e
a1
so
sh
ow
n
in
Ta
b1
e
5.
Th
er
e
we
re
10
5
ma
jo
r
mu
ni
ci
pa
1
tr
ea
tm
en
t
fa
ci
1i
ti
es
in
On
ta
ri
o
wh
ic
h
di
sc
ha
rg
ed
in
th
e
Gr
ea
t
La
ke
s
sy
st
em
.
Th
es
e
fa
ci
1i
ti
es
ha
ve
a
to
ta
1
de
si
gn
ca
pa
ci
ty
of
4,
80
0,
00
0
m3
/d
an
d
di
sc
ha
rg
e
an
av
er
ag
e
of
58
,0
00
kg
/d
of
BO
D,
69
,0
00
kg
/d
of
su
sp
en
de
d
so
Ii
ds
,
an
d
4,
50
0
kg
/d
of
to
ta
1
ph
os
ph
or
us
in
19
81
.
In
th
e
Un
it
ed
St
at
es
po
rt
io
n
of
th
e
ba
si
n
th
er
e
we
re
28
5
ma
jo
r
mu
ni
ci
pa
1
wa
st
ew
at
er
tr
ea
tm
en
t
fa
ci
1i
ti
es
wi
th
a
to
ta
1
de
si
gn
ca
pa
ci
ty
of
17
,3
00
,0
00
m3
/d
.
Th
es
e
fa
ci
1i
ti
es
di
sc
ha
rg
ed
23
6,
00
0
kg
/d
of
BO
D,
27
8,
00
0
kg
/d
of
su
sp
en
de
d
so
1i
ds
an
d
14
,0
00
kg
/d
of
to
ta
1
ph
os
ph
or
us
in
19
81
.
1.
3
CO
MB
IN
ED
SE
WE
R
OV
ER
FL
ON
S
AN
D
TR
EA
TM
EN
T
PL
AN
T
BY
-P
AS
SE
S
In
th
e
o1
de
r
po
rt
io
ns
of
ma
ny
Gr
ea
t
La
ke
s
mu
ni
ci
pa
1i
ti
es
,
a
si
ng
Te
sy
st
em
of
co
mb
in
ed
se
we
rs
co
IT
ec
ts
an
d
co
nv
ey
s
bo
th
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TABLE 4
AUXILLIARY TREATMENT PROVIDED AT MAJOR MUNICIPAL TREATMENT FACILITIES
 
T Y P E O'F A D Y I L L I A R Y T R E A T N E N T
PHOSPHORUS REMOVAL
NITROGEN CONTROL
TERTIARY TREATMENT
JURISDICTION
BASIN
DESIGN
DESIGN
DESIGN
NO. OF CAPACITY
NO. OF CAPACITY
NO. OF CAPACITY
FACILITIES
(To3 m3/d)
FACILITIES
(To3 ma/d)
FACILITIES
(To3 m3/d)
 
CANADA
Ontario
Superior
0
0
Huron 15 210
Erie 33 994
Ontario 42 3,244
St. Lawrence R.
4 13C
2
7
56
(
‘
6
ﬂ
"
O
N
N
L
O
C
)
0
%
L
n
L
n
O
O
r
—
O
O
ATota1
94 4,578
UNITED STATES
L
O
L
O
r
-
12
6
Indiana Michigan 15 886
Erie
3
24
201
227
M
r
—
Michigan Superior. 3 42
Michigan
40
792
Huron 15 551
Erie
23
5,539
25
0
241
274
O
P
¢
Q
L
O
Minnesota Superior 6 193
New York
Erie
4
62
Ontario 29 1,509
St. Lawrence R. 0 0
63
(
D
r
—
N
C
O
C
R
O
P
—
(
V
)
O
N
N
O
o
m
o
I
‘
x
Ohio Erie 57 3,079
O
M
890 38 1,329
Pennsy1vania Erie
3
273
Wisconsin
Superior
2
25
Michigan 33 2,269
O
OO
C
O
!
—
Tota1
233 15,465 45 1,519 72 2,639
  
    
  
TABLE 5
CON
VEN
TIO
NAL
POL
LUT
ANT
LOA
DIN
GS
TO
THE
GRE
AT
LAK
ES
BAS
IN
IN
198
1
FRO
M M
AJO
R M
UNI
CIP
AL
NAS
TEN
ATE
R T
REA
TME
NT
FAC
ILI
TIE
S
 
    
  
  
   
   
  
  
  
  
   
   
   
  
  
  
  
  
  
 
    
TOTAL
LAK
E
NO.
OF
TRE
ATM
ENT
198
1
LOA
DIN
GS
(kg
/d)
JUR
ISD
ICT
ION
BAS
IN
MAJ
OR
CAP
ACI
TY
SUS
PEN
DED
TOT
AL
FAC
ILI
TIE
S
(10
3
ma/
d)
BOD
SOL
IDS
PHO
SPH
ORU
S
CANADA
Ont
ari
o
Sup
eri
or
1
109
4,3
30
4,4
12
257
Hur
on
21
336
7,6
80
7,0
05
593
Eri
e
33
994
10,
719
9,9
76
638
Ont
ari
o**
50
3,3
94
35,
325
47,
576
2,9
73
Sub-
Tota
1
105
4,83
3
58,0
54
68,9
69
4,46
1
UNITED STATES
Indi
ana
Mich
igan
15
886
13,3
72
19,3
55
511
Erie 3 245 678 851 105
Mic
hig
an
Sup
eri
or
5
54
726
828
74
Mic
hig
an
44
1,1
98
16,
800
20,
521
1,2
29
Hur
on
21
615
9,3
43
10,
390
670
Erie 27 5,568 28,775 35,970 3,407
Minnesota Superior 6 193 938 899 110
New York Erie 5 2 1,159 2,104 105
0ntario** 57 2,557 83,873 89,517 3,625
Ohio Erie 64 3,198 54,372 57,122 3,294
Pennsy1vania Erie 3 273 5,818 18,603 223
Wisconsin Superior 2 25 315 238 9
Michigan 33 2,269 19,378 21,354 739
Sub-Tota1 285 17,273 235,547 277,752 14,101
GREAT LAKES BASIN 390 22,106 293,601 346,721 18,562
* Municipa1 Treatment P1ants with Design Capacities > 3,800 m3/d.
** Inc1udes St. Lawrence River. —
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.
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.
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d b
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maj
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atm
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d b
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atm
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.
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the
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par
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4
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2
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0.9
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1.
11
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16
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1.
21
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0.8
9
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70
Eri
e
7
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5
6
0.7
1
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0.
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0.
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3.5
9
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1.9
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1.7
3
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1
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1.5
8
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7
6
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0
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5
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2.3
0
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42
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1.0
4
Ag
gr
eg
at
e:
50
125
2.1
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8
0.5
8
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0.3
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0.9
3
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16
0.5
4
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:
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0.9
3
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0.5
4
GREAT LAEES AVERAGE-
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DA
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1.2
6
16
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1.2
1
UNI
TED
STA
TES
46
69
1.9
8
20
23
1.1
8
  
-10..
 faci1ities in the Upper Lakes basin where it is deemed necessary to protect
1oca1 water qua1ity. If the current Annex 3 requirements for the Upper Lakes
are adopted, most of the major municipa1ities wou1d be meeting the
requirenents.
The municipa1 1oadings of BOD, suspended so1ids, and tota1 phosphorus
discharged in each 1ake basin by the various jurisdictions in 1978 and 1981
are shown in Figure 2 and 1isted in Tab1e 7. Figure 2 shows the annua1 BOD,
suspended so1ids, and tota1 phosphorus Toadings for each basin for 1978 and
1981. The reduced 1981 1oadings indicate that abatement programs being
imp1emented by both countries are continuing to reduce the 1oads of
conventiona1 po11utants discharged into the Great Lakes. Figure 2 a1so
i11ustrates the 1arge differences in the magnitude of p011utant 1oads
discharged to each 1ake. Lake Erie, the sma11est of the Great Lakes, receives
by far the 1argest input of municipa1 discharges and waste Toadings.
2.2 STATUS OF COMPLIANCE WITH FINAL STATUTORY REQUIREMENTS
2.2.1 ADEQUATE TREATMENT REQUIREMENTS
Short1y after the 1972 Canada-U.S. Great Lakes Water Qua1ity Agreement2
was signed, a definition for “adequate treatment" for municipa1 wastewater was
provided by each country. The definition of "adequate treatment" is contained
in the 1973 Annua1 Report of the Great Lakes Water Oua1ity Board 5 to the
Internationa1 Joint Commission. Genera11y, in the United States a minimum of
secondary treatmentwith 85% remova1 of BOD and suspended so1ids,
disinfection, and a tota1 phosphorus reduction of 80% for each basin is
required. Comp1iance with the 1ast stipu1ation genera11y requires reduction
of phosphorus in the eff1uent to the range of 1.5 to 2.0 mg/L. In terms of
concentration for BOD and suspended so1ids, the eff1uent requirement has been
defined as 30 mg/L on a month1y average basis.
"Adequate treatment" for Ontario means a minimum of secondary treatment or
equiva1ent which is defined in terms of concentration as 20 mg/L for BOD and
suspended soTids on an annua1 average basis. Primary treatment may be
uti1ized on major waterways with adequate treatment being defined as 35% BOD
ranova1, and 50% suspended soTids remova1. Phosphorus remova1 in the 1ower
Great Lakes must meet 1 mg/L in the eff1uent. In the upper Great Lakes 80%
renova1 down to, but not 1ower than, 1 mg/L is adequate.
In Tab1e 8 the annua1 average eff1uent concentrations for 1981 reported by
the major municipa1 treatment p1ants in each jurisdiction are eva1uated
against the 1973 "adequate treatment" eff1uent objectives to provide a
"comp1iance-non-comp1iance" eva1uation based on numbers of faci1ities.
2.2.2 JURISDICTIONAL 0R STATUTORY EFFLUENT REQUIREMENTS
Under the terms of the 1978 Agreement“, the definition of "adequate
treatment" was expanded to inc1ude site-specific requirements deve1oped by
each jurisdiction. As treatment programs were expanded and the need for
higher degrees of treatment was defined, jurisdictiona1 requirements became
more restrictive.
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TABLE
7
1978 AND 1981 MUNICIPAL* LOADINGS 0F BOD, SUSPENDED SOLIDS AND TOTAL PHOSPHORUS
BY BASIN AND JURISDICTION
(kiTograms per day)
ONTARIO
INDIANA MICHIGAN MINNESOTA NEW YORK OHIO PENNSYLVANIA WISCONSIN BASIN TOTAL
BASIN 1978 1981 1978 1981 1978 1981 1978 1981 1978 1981 1978 1981 1978 1981 1979 1981 1978 1981
SUPERIOR
 
BOD 4,320 4,330
1,643 726 19,728 938
328 315 26,019 6,309
SS 4,320 4,412
1,063 828 6,910 899
186 238 12,479 6,337
TP 250 257
113 74 260 110
13 0 636 450
919129.411.
BOD
22,404 13,371 28,337 16,800
35,546 19,378 86,287 49,549
SS
39,491 19,355 36,490 20,522
46,662 21,354 122,643 61,231
TP
614 511 1,599 1,229
1,373 739 3,586 2,479
HURON
BOD 7,704 7,679
10,997 9,343
18,701 17,022
SS 6,843 7,005
12,463 10,390
19,306 17,395
TP 585 593
748 671
1,333 1,264
ERIE
BOD 10,026 10,719 1 101 677 209,158 28,775
2,129 1,159 70,364 54,372 9,913 5,818
302,691 101,520
SS 10,299 9,076 1,505 851 421,943 35,970 1,771 2,104 121,976 57,122 24,912 18,603 582,405 124,626
TP 618 638 83 105 7,903 3,407
96 105 5,695 3,294 437 223 14,83? 7,77
011mm“
BOD 52,864 35,235
143,783 83,873
196,599 119,198
ss 53,104 47,575
113,890 89,517
166,922137,093
TP 2,942 2,973
4,956 3,625
7,898 6,598
  
* Based on a11 major
municipaT wastewater t
reatment p1ants with d
esign capacity >3,800
ma/d.
**Inc1ud1ng the St. Lawrence River.
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a p
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2.2.3 STATUS OF COMPLIANCE
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wer
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r t
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nts
in
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Lak
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wit
h d
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tie
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00
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d (
1.0
MGD
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As
sho
wn
in
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1e
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tie
s d
id
not
ach
iev
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r e
ff1
uen
t
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sus
pen
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nts
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tot
a1
pho
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oru
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(13
1 p
1an
ts)
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For
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Gre
at
Lake
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tate
s, t
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for
the
Task
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e's
eva1
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on
of n
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was
a 1
981
ann
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ave
rag
e e
ff1
uen
t c
onc
ent
rat
ion
gre
ate
r t
han
the
mon
th1
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age
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utan
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inat
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em
(NPD
ES)
perm
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For
Onta
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the
1981
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age
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s fo
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's
comp1iance assessment.
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o b
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n c
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nt f
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em
en
ts
,
pa
rt
ic
u1
ar
1y
in
wa
te
r
qu
a1
it
y
1i
mi
te
d
se
gm
en
ts
.
U.
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TABLE 10
NON-COMPLIANCE WITH 1981 EFFLUENT
REQUIREMENTS
NUMBER OF
DESIGN PLANTS NOT MEETING EFFLUENT
NO. OF CAPACITY REQUIREMENT
PLANTS* (10’ m /d) TOTAL 800 55 TP
MINNESOTA
L. Superior 6 193 1 1 0 1
w
1_ L. Sunerior 5 54 2 1 1 1
1 L. Michigan 44 1,198 19 4 2 16
L. Huron 21 615 8 6 6 5
L. Erie 27 5,568 9 4 4 6
Tota1 97 7,435 38 15 13 28
ONTARIO
L. Sunerior 1 109‘ 1 o o 1
L.wan 21 3% 9 1 2 8
L. Erie 33 994 12 3 1 9
L. Ontario 44 3,252 13 2 6 10
L St. Lawrence 6 142 4 0 O 4
1.
; Tota1 105 4,833 39 6 9 32
* ursconsm
L. Suoerior 2 25 0 0 0 0
L. Michigan 33 2,269 10 6 4 7
Tota1 35 2,294 10 6 4 7
INDIANA
L. Michigan 15 886 7 6 6 4
L L. Erie 3 245 0 0 0 0
1 Tota1 18 1,131 7 6 6 4
3 01110
L. Erie 64 3,198 38 28 29 31
NEW YORK
L. Erie 5 92 2 1 2 1
L. Ontario 51 2,594 36 24 14 26
St. Lawrence 6 63 2 2 1 0
Tota1 62 2,749 40 27 17 27
PENNSYLVANIA
L. Erie 3 273 2 0 1 1
i Tota1 390 22,106 175 89 79 131
 
’ * Major Municiga1 Nastewater Treatment Faci1ities with Design F1ows Greater
1 Than 3,800 m /d.
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(Mic
higa
n -
7, O
ntar
io -
7) a
nd t
hirt
een
are
in t
he L
ower
Lake
s or
St.
Lawrence River basins (Michigan — 5, New York - 8).
The principal reasons for the non-compliance of the 175 treatment plants
which did not meet one or more effluent requirement in 1981 are identified in
Table 11. Construction of basic facilities were not completed at 36
locations, 9 are under expansion or upgrading, 32 require additional
upgrading, another 4 plants also require upgrading but are “to be abandoned“
and the flow diverted to another facility, 5 need phosphorus removal
facilities, 57 facilities require improved operation, and 32 of the plants
were reported as meeting effluent requirements in 1982-83.
The 175 facilities not meeting 1981 statutory effluent requirements are
included in the Appendix A. Information is provided on the effluent
concentrations and control requirements for BOD, suspended solids and total
phosphorus; the remedial programs planned for each facility; and, the expected
compliance date.
The following is a summary of the compliance status of major municipal
wastewater treatment facilities in each jurisdiction and some discussion of
the degree of non compliance and the programs planned. Special emphasis is
placed on major construction still required and the expected completion dates
are noted in brackets. These dates are based on information available as of
July 1983.
Minnesota
Five of the six major wastewater plants in Minnesota were meeting their
eff1uent requirements in 1981. In general, the effluent requirements were
BOD: SS: TP of 25: 30: 1 m /L. The Ho t Lakes plant was under construction.in
1981 and did not meet its OD and tota phosphorus requirements. Construction
was completed in late 1982.
Pennsylvania
There were only three major treatment plants in the Pennsylvania portion
of the Lake Erie basin. The major non-compliance noted in 1981 was at the
largest plant, at Erie, which receives a large industrial load. It did not
meet its suspended solids requirement of 50 mg/L. Improved sludge handling
facilities (1985) and increased final clarifier capacity (1983) are expected
to alleviate these problems. The Albion Borough plant did not meet its
phosphorus limit in 1981 but is now in compliance.
Indiana
There were three major plants in Indiana discharging into the Lake Erie
basin, all of which were meeting effluent requirements.
Of the 15 plants discharging in Lake Michigan, seven did not meet effluent
requirements: four ofthem not meeting requirements for BOD, su5pended solids
or phosphorus, two not meeting BOD and suspended solids, and one plant
exceeding its phosphorus requ rement slightly. While the BOD and suspended
solids requirements for most of these plants are less than 10 mg/L, they are
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 TABLE 11
NUM
BER
S O
F M
AJO
R M
UNI
CIP
AL
NAS
TEN
ATE
R T
REA
TME
NT
PLA
NTS
* W
HIC
H D
ID
NOT
MEE
T 1
981
EFF
LUE
NT
REQ
UIR
EME
NTS
**
AND PRINCIPAL REASON FOR NON<COHPLIANCE
   
Thder
Maj
or
Exn
ans
ion
Req
uir
e
Req
uir
e
Pho
snh
oru
s
Imo
rov
ed
In
Tot
al
Con
str
.
and
Upg
rad
e
Ung
rad
e
Rem
ova
l
Ope
rat
ion
Com
pli
anc
e
Inc
omp
let
e
Ung
rad
ing
(Co
nst
ruc
t.)
(TBA
)
Fac
ili
tie
s
Nee
ded
Now
Needed
MINNESOTA
L.
Su
oe
ri
or
I
I
MICHIGAN
.
L.
Su
oe
ri
or
2
2
1/
L. M
ichi
gan
19
4
6
9
L. H
uron
8
3
I
2
2
L-
we
.9.
_
a
2
a
Tota
l
38
7
I
6
I3
ll
ONTARIO
‘
L.
Sup
eri
or
I
l
I
L.
Hur
on
9
3
I
I
4
'
L.
Eri
e
I2
I
6
5
'
L.
Ont
ari
o
13
I
I
3
6
,
St.
Law
ren
ce
A
_
l
l
__2_
_
R
f
Tota
l
39
l
6
5
l2
l5
WISCONSIN
I L. Superior 0
L. Hichigan lg _ _ _ _ _ L0 -
Tota
l
10
lo
INDIANA
'
L. M
ichi
gan
7
3
I
1
2
L.
Eri
e
g
_
_
_
_
_
I
Tota
l
7
3
l
I
2
OHIO
L. E
rie
38
6
0
21
3
O
6
2
NEW YORK
L. Erie 2 l l
L. O
ntar
io
36
18
l
I
14
2
St.
Lawr
ence
__2
__
__I
__
__
1
Total
40
I9
3
l
l4
3
PENNSYLVANIA
L. Er
ie
2
I
l
5
GREAT
LAKES
TOTAL
175
36
9
32
4
5
57
32
  
, * Based on Treatments Plants with Design Capacity > 3,800 m3/d.
’ **Plants not meeting one or more jurisdictional requirements for BOD. susoended solids or total
Dhosohorus.
TBA - To be Abandoned.
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 ge
ne
ra
ll
y
ex
ce
ed
ed
by
a
la
rg
e
de
gr
ee
.
Ma
jo
r
co
ns
tr
uc
ti
on
is
st
il
l
re
qu
ir
ed
at
E.
Chi
cag
o
(Un
kno
wn)
,
Elk
har
t (
198
6),
and
Por
tag
e
(19
84)
to
pro
vid
e f
aci
lit
ies
cap
abl
e
of
ach
iev
ing
eve
n
the
30—
30
req
uir
eme
nt
for
BOD
and
sus
pen
ded
sol
ids
.
Ope
rat
ion
al
imp
rov
eme
nts
or
pla
nt
upg
rad
ing
are
nee
ded
at
the
oth
er
fou
r
facilities.
Wisconsin
The
re
wer
e
two
mun
ici
pal
tre
atm
ent
pla
nts
in
Wis
con
sin
dis
cha
rgi
ng
int
o
the
Lak
e S
upe
rio
r b
asi
n,
bot
h o
f w
hic
h w
ere
mee
tin
g e
ffl
uen
t r
equ
ire
men
ts
in
1981.
Of
the
33
pla
nts
dis
cha
rgi
ng
int
o t
he
Lak
e M
ich
iga
n b
asi
n t
her
e a
re
10
whi
ch
did
not
mee
t o
ne
or
mor
e o
f t
hei
r r
equ
ire
men
ts
for
BOD
:
SS:
P w
hic
h a
re
gen
era
lly
30:
30:
1 m
g/L
.
All
of
the
pla
nts
wer
e c
los
e t
o m
eet
ing
the
ir
req
uir
eme
nts
and
imp
rov
ed
ope
rat
ion
rat
her
tha
n c
ons
tru
cti
on
of
add
iti
ona
l
facilities is needed.
Michigan
The
re
wer
e 9
7 m
ajo
r m
uni
cip
al
fac
ili
tie
s i
n M
ich
iga
n d
isc
har
gin
g i
nto
the
Great Lakes basin in 1981.
Of f
ive
plan
ts
in t
he L
ake
Supe
rior
basi
n, o
nly
the
plan
ts a
t Ne
gaun
ee a
nd
Mar
que
tte
did
not
mee
t a
ll
req
uir
eme
nts
.
The
Mar
que
tte
pla
nt
dis
cha
rge
d a
n
effl
uent
with
phos
phor
us a
t 1.
9 mg
/L
in 1
981.
Impr
oved
oper
atio
n br
ough
t it
into
comp
lian
ce
in 1
982.
The
Nega
unee
plan
t ne
eds
to i
mpro
ve o
pera
tion
s to
meet
its
BOD
and
susp
ende
d so
lids
requ
irem
ents
; i
t cu
rren
tly
has
no p
hosp
horu
s
req
uir
eme
nt.
The
pri
mar
y p
lan
t i
n I
shp
emi
ng
als
o h
as
no
pho
sph
oru
s
req
uir
eme
nt
and
is
und
er
con
str
uct
ion
to
pro
vid
e s
eco
nda
ry
tre
atm
ent
wit
h a
n
expected compliance date in 1986.
Of t
he 4
4 pl
ants
disc
harg
ing
into
the
Lake
Mich
igan
basi
n, 1
9 di
d no
t me
et
one
or
mor
e
eff
lue
nt
req
uir
eme
nts
in
198
1.
Alm
ost
all
the
non
com
pli
anc
e
was
ass
oci
ate
d w
ith
mee
tin
g t
he
pho
sph
oru
s r
equ
ire
men
t.
Fou
r p
lan
ts
whi
ch
wer
e
not
mee
tin
g
BOD
req
uir
eme
nts
and
two
whi
ch
wer
e
not
mee
tin
g
sus
pen
ded
sol
ids
requ
irem
ents
are
now
in c
ompl
ianc
e.
The
plan
t at
Meno
mine
e, w
hich
did
not
mee
t i
ts
sus
pen
ded
sol
ids
or
pho
sph
oru
s r
equ
ire
men
ts,
is
und
er
con
str
uct
ion
and not expected to be in compliance until 1987.
Of
the
16
pla
nts
not
mee
tin
g t
he
pho
sph
oru
s r
equ
ire
men
ts
in
the
Lak
e
Mic
hig
an
bas
in,
maj
or
con
str
uct
ion
of
fac
ili
tie
s a
re
und
er
way
at
Kal
ama
zoo
(19
85)
, S
tur
gis
(19
87)
, a
nd
Bat
tle
Cre
ek
(19
85)
.
The
oth
er
fac
ili
tie
s
are
eith
er n
ow i
n co
mpli
ance
or i
mpro
ved
Oper
atio
n is
expe
cted
to b
ring
them
into
comp
lian
ce.
Most
of t
he p
lant
s no
t in
comp
lian
ce h
ad a
n av
erag
e ef
flue
nt
phosphorus concentration in the range of 1.2 to 1.6 mg/L.
A to
tal
of 2
1 ma
jor
plan
ts w
ere
repo
rted
by M
ichi
gan
to b
e di
scha
rgin
g in
the Lake Huron basin. Eight of these plants did not meet one or more
requ
irem
ents
.
The
plan
t at
Flus
hing
slig
htly
exce
eded
its
BOD
requ
irem
ent.
Howe
ver,
majo
r co
nstr
ucti
on
is s
till
requ
ired
for
plan
ts a
t Mt
. P
leas
ant
(19
83)
, S
aul
t S
t.
Mar
ie
bei
ng
upg
rad
ed
to
sec
ond
ary
tre
atm
ent
(19
86)
, L
ape
er
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(1
98
4)
,
an
d
Br
id
ge
po
rt
(1
98
3)
.
Th
e
Ge
ne
se
e
Co
un
ty
an
d
Sa
gi
na
w
To
wn
sh
ip
p1
an
ts
a1
so
re
qu
ir
e
so
me
up
gr
ad
in
g
an
d
im
pr
ov
ed
op
er
at
io
n
is
re
qu
ir
ed
to
br
in
g
th
e
p1
an
ts
at
F1
us
hi
ng
an
d
Ow
os
so
in
to
co
mp
1i
an
ce
.
In
th
e
La
ke
Er
ie
ba
si
n,
ni
ne
of
th
e
27
p1
an
ts
re
po
rt
ed
on
di
d
no
t
me
et
ef
f1
ue
nt
re
qu
ir
em
en
ts
.
Fo
ur
of
th
e
p1
an
ts
,
Tr
en
to
n,
Sa
1i
ne
,
Ro
ck
wo
od
,
an
d
Ad
ri
an
we
re
ou
t
of
co
mp
1i
an
ce
wi
th
ph
os
ph
or
us
re
qu
ir
em
en
ts
di
sc
ha
rg
in
g
at
ab
ou
t
2
mg
/L
.
Ad
ri
an
is
no
w
in
co
mp
1i
an
ce
an
d
mo
di
fi
ca
ti
on
s
ar
e
be
in
g
ma
de
at
th
e
ot
he
r
tw
o
wi
th
ex
pe
ct
ed
co
mp
1i
an
ce
fo
r
Sa
1i
ne
in
19
86
an
d
Tr
en
to
n
in
19
83
.
Mi
no
r
no
n
co
mp
1i
an
ce
wi
th
su
sp
en
de
d
so
1i
ds
re
qu
ir
em
en
t
wa
s
no
te
d
at
th
e
Yp
si
1a
nt
i
Co
mm
un
it
y
Ut
i1
it
ie
s
Au
th
or
it
y
(F
or
d
La
ke
p1
an
t)
,
wh
ic
h
ha
s
su
bs
eq
ue
nt
1y
be
en
ab
an
do
ne
d.
Ho
we
ve
r,
si
gn
if
ic
an
t
no
n
co
mp
1i
an
ce
is
no
te
d
at
th
e
th
re
e
wa
yn
e
Co
un
ty
tr
ea
tm
en
t
p1
an
ts
at
Hy
an
do
tt
e,
Tr
en
to
n,
an
d
F1
at
Ro
ck
,
an
d
at
th
e
p1
an
t
at
Mt
.
C1
em
en
s.
Th
es
e
Wa
yn
e
Co
un
ty
p1
an
ts
an
d
th
e
Ro
ck
wo
od
p1
an
t
ar
e
ge
ne
ra
11
y
ov
er
1o
ad
ed
hy
dr
au
1i
ca
11
y
an
d
ne
ed
ed
im
pr
ov
em
en
ts
ar
e
no
t
be
in
g
im
p1
em
en
te
d
pe
nd
in
g
co
mp
1e
ti
on
of
th
e
Hu
ro
n
Va
11
ey
tr
ea
tm
en
t
pr
og
ra
m.
Th
e
Wa
yn
e
Co
.
Ny
an
do
tt
e
p1
an
t
is
th
e
se
co
nd
1a
rg
es
t
p1
an
t,
af
te
r
th
e
De
tr
oi
t
Me
tr
o
p1
an
t,
di
sc
ha
rg
in
g
to
La
ke
Er
ie
vi
a
th
e
De
tr
oi
t
Ri
ve
r.
Th
e
av
er
ag
e
ph
os
ph
or
us
co
nc
en
tr
at
io
n
in
it
s
ef
f1
ue
nt
wa
s
1.
3
mg
/L
in
19
81
.
Th
e
Mt
.
C1
em
en
s
p1
an
t
is
cu
rr
en
t1
y
in
co
mp
1i
an
ce
wi
th
it
s
BO
D
an
d
su
sp
en
de
d
so
1i
ds
re
qu
ir
en
en
ts
bu
t
ha
s
no
re
qu
ir
em
en
t
fo
r
ph
os
ph
or
us
.
In
19
81
,
th
e
De
tr
oi
t
Me
tr
o
wa
st
ew
at
er
tr
ea
tm
en
t
fa
ci
1i
ty
g
th
e
1a
rg
es
t
fac
i1i
ty
in
the
bas
in,
dis
cha
rge
d a
n e
ff1
uen
t
of
2,4
00,
000
m
/d
wit
h
BOD
and
su
sp
en
de
d
so
1i
ds
co
nc
en
tr
at
io
ns
ju
st
ov
er
6
mg
/L
an
d
to
ta
1
ph
os
ph
or
us
of
0.
5
mg
/L
.
(E
ff
1u
en
t
re
qu
ir
em
en
ts
BO
D:
SS
:T
P
=
30
:3
0:
2.
5)
.
Ontario
0f
th
e
10
5
ma
jo
r
mu
ni
ci
pa
1
fa
ci
1i
ti
es
id
en
ti
fi
ed
in
th
e
On
ta
ri
o
po
rt
io
n
of
th
e
Gr
ea
t
La
ke
s
ba
si
n,
39
di
d
no
t
me
et
on
e
or
mo
re
of
th
e
Pr
ov
in
ce
's
ef
f1
ue
nt
gu
id
e1
in
es
fo
r
BO
D,
su
sp
en
de
d
so
1i
ds
an
d
ph
os
ph
or
us
in
19
81
.
Mo
st
of
th
es
e
fa
ci
1i
ti
es
(3
2)
we
re
no
t
in
co
mp
1i
an
ce
wi
th
ph
os
ph
or
us
re
qu
ir
em
en
ts
.
Th
e
on
1y
ma
jo
r
fa
ci
1i
ty
in
th
e
La
ke
Su
pe
ri
or
ba
si
n
is
at
Th
un
de
r
Ba
y.
Th
is
pr
im
ar
y
tr
ea
tm
en
t
fa
ci
1i
ty
is
me
et
in
g
it
s
re
qu
ir
em
en
ts
fo
r
BO
D
an
d
su
sp
en
de
d
so
1i
ds
bu
t
di
sc
ha
rg
ed
ef
f1
ue
nt
wi
th
3.
1
mg
/L
to
ta
1
ph
os
ph
or
us
in
19
81
.
A
ph
os
ph
or
us
re
mo
va
1
pr
og
ra
m
fo
r
th
is
fa
ci
1i
ty
wa
s
st
ar
te
d
in
Ja
nu
ar
y
1982.
In
th
e
La
ke
Hu
ro
n
ba
si
n,
ni
ne
of
th
e
21
p1
an
ts
di
d
no
t
me
et
re
qu
ir
em
en
ts
in
19
81
.
Th
e
p1
an
t
at
Mi
d1
an
d
di
sc
ha
rg
ed
ef
f1
ue
nt
wi
th
B0
0
an
d
su
sp
en
de
d
so
Ti
ds
ab
ou
t
35
mg
/L
co
mp
ar
ed
to
a
20
mg
/L
re
qu
ir
em
en
t.
Th
e
Li
st
ow
e1
p1
an
t
di
sc
ha
rg
ed
ef
f1
ue
nt
wi
th
su
sp
en
de
d
so
1i
ds
ab
ou
t
30
mg
/L
co
mp
ar
ed
to
th
e
20
mg
/L
re
qu
ir
em
en
t.
Th
e
Mi
d1
an
d
p1
an
t
wa
s
ex
pa
nd
ed
in
19
81
an
d
st
ud
ie
s
ar
e
co
nt
in
ui
ng
to
as
se
ss
th
e
us
e
of
ar
ti
fi
ci
a1
ma
rs
he
s
to
tr
ea
t
wa
st
es
at
th
e
Listowe1 faci1ity.
Ph
os
ph
or
us
re
qu
ir
an
en
ts
ha
ve
no
t
be
en
es
ta
b1
is
he
d
fo
r
si
x
of
th
e
ma
jo
r
fa
ci
Ti
ti
es
in
th
e
La
ke
Hu
ro
n
ba
si
n
(S
au
1t
St
e.
Ma
ri
e,
Me
af
or
d,
Su
db
ur
y,
Po
rt
E1
gi
n,
Ki
nc
ar
di
ne
,
an
d
E1
1i
ot
La
ke
).
Th
e
Pr
ov
in
ce
is
re
vi
ew
in
g
th
e
ne
ed
fo
r
_-21—
 
 ph
os
ph
or
us
re
mo
va
1
at
th
es
e
fa
ci
1i
ti
es
as
we
11
as
at
th
e
8
fa
ci
1i
ti
es
wh
ic
h
ha
ve
a
re
qu
ir
em
en
t
of
80
%
re
mo
va
1
or
1.
0
mg
/L
an
d
ar
e
no
t
me
et
in
g
th
em
at
th
e
pr
es
en
t
ti
me
.
Ho
we
ve
r,
th
e
U.
S.
re
qu
ir
es
a
1.
0
mg
/L
ef
f1
ue
nt
ph
os
ph
or
us
1i
mi
t
fo
r
a1
1
ma
jo
r
p1
an
ts
in
th
e
Up
pe
r
La
ke
s.
Th
er
e
we
re
33
p1
an
ts
id
en
ti
fi
ed
in
th
e
La
ke
Er
ie
ba
si
n
of
wh
ic
h
12
di
d
no
t
co
mp
1y
wi
th
ef
f1
ue
nt
re
qu
ir
em
en
ts
in
19
81
.
Th
e
fa
ci
1i
ti
es
at
He
sp
e1
1e
r
an
d
Du
nv
i1
1e
ha
d
BO
D
co
nc
en
tr
at
io
ns
ab
ou
t
35
mg
/L
wh
ic
h
ex
ce
ed
ed
th
ei
r
re
qu
ir
em
en
ts
of
20
mg
/L
.
Th
e
p1
an
t
at
Mi
tc
he
11
di
d
no
t
me
et
it
s
su
sp
en
de
d
so
1i
ds
or
ph
os
ph
or
us
re
qu
ir
em
en
ts
.
Th
e
Mi
tc
he
11
fa
ci
1i
ty
is
a
se
as
on
a1
1y
di
sc
ha
rg
in
g
1a
go
on
,
re
qu
ir
in
g
im
pr
ov
ed
op
er
at
io
n.
Th
er
e
we
re
ei
gh
t
ot
he
r
p1
an
ts
wh
ic
h
ha
d
no
n
co
mp
1i
an
ce
wi
th
th
e
ph
os
ph
or
us
re
qu
ir
em
en
t
of
1.
0
mg
/L
in
19
81
.
Av
er
ag
e
ef
f1
ue
nt
co
nc
en
tr
at
io
ns
at
th
es
e
fa
ci
1i
ti
es
va
ri
ed
fr
om
1.
1
to
2.
2
mg
/L
an
d
im
pr
ov
ed
op
er
at
io
n
wi
11
be
re
qu
ir
ed
to
br
in
g
th
es
e
fa
ci
1i
ti
es
into comp1iance.
Th
e
Wo
od
st
oc
k
p1
an
t
ex
ce
ed
ed
it
s
BO
D
an
d
su
sp
en
de
d
so
1i
ds
re
qu
ir
em
en
ts
of
5
an
d
6
mg
/L
by
1
an
d
2
mg
/L
re
sp
ec
ti
ve
Ty
.
In
th
e
La
ke
On
ta
ri
o
ba
si
n,
13
of
44
p1
an
ts
we
re
no
t
in
co
mp
1i
an
ce
wi
th
re
qu
ir
em
en
ts
in
19
81
.
Th
e
To
ro
nt
o
Hi
gh
1a
nd
Cr
ee
k,
No
rt
h
To
ro
nt
o,
an
d
Du
nd
as
p1
an
ts
sT
ig
ht
1y
ex
ce
ed
ed
ei
th
er
th
ei
r
BO
D
or
su
sp
en
de
d
so
Ti
ds
re
qu
ir
em
en
ts
.
Th
e
Os
ha
wa
Ha
rm
on
y
Cr
ee
k
p1
an
t
ex
ce
ed
ed
a1
1
th
re
e
pa
ra
me
te
r
re
qu
ir
em
en
ts
.
Th
e
ot
he
r
ni
ne
fa
ci
1i
ti
es
ge
ne
ra
11
y
di
d
no
t
me
et
th
e
to
ta
1
ph
os
ph
or
us
re
qu
ir
em
en
t
of
1.
0
mg
/L
.
Co
ns
tr
uc
ti
on
to
up
gr
ad
e
th
e
Na
pa
ne
e
pr
im
ar
y
tr
ea
tm
en
t
p1
an
t
to
se
co
nd
ar
y
wa
s
co
mp
1e
te
d
in
19
82
.
P1
an
ts
no
t
me
et
in
g
re
qu
ir
em
en
ts
in
19
81
wh
ic
h
ar
e
un
de
r
co
ns
tr
uc
ti
on
or
ex
pa
ns
io
n
in
c1
ud
e
Be
11
ev
i1
1e
(c
on
st
ru
ct
io
n
19
84
co
mp
1e
ti
on
),
Ha
mi
1t
on
(c
om
p1
et
ed
in
19
82
),
Wh
it
by
Co
rb
et
t
Cr
ee
k
(c
om
p1
et
ed
1a
te
19
80
),
Na
pa
ne
e
(c
om
p1
et
ed
1a
te
19
82
).
Th
e
fo
ur
ot
he
r
p1
an
ts
no
t
me
et
in
g
re
qu
ir
em
en
ts
ma
rg
in
a1
1y
ex
ce
ed
ed
ph
os
ph
or
us
re
qu
ir
em
en
ts
.
In
th
e
St
.
La
wr
en
ce
Ri
ve
r
ba
si
n,
fo
ur
of
th
e
si
x
p1
an
ts
ex
ce
ed
ed
ph
os
ph
or
us
re
qu
ir
em
en
ts
,
Ki
ng
st
on
(1
.2
mg
/L
),
Br
oc
kv
i1
1e
,
Co
rn
wa
11
(1
.6
mg
/L
)
and A1exandria (7.1 mg/L).
Ohio
Th
er
e
we
re
64
ma
jo
r
tr
ea
tm
en
t
p1
an
ts
id
en
ti
fi
ed
in
Oh
io
wh
ic
h
di
sc
ha
rg
e
in
to
th
e
La
ke
Er
ie
dr
ai
na
ge
ba
si
n.
Th
ir
ty
-e
ig
ht
of
th
es
e
fa
ci
1i
ti
es
di
d
no
t
me
et
on
e
or
mo
re
re
qu
ir
em
en
ts
in
19
81
.
Tw
en
ty
-f
ou
r
p1
an
ts
di
d
no
t
me
et
an
y
re
qu
ir
em
en
ts
,
se
ve
n
p1
an
ts
di
d
no
t
me
et
ei
th
er
BO
D
or
su
sp
en
de
d
so
Ti
ds
bu
t
me
t
ph
os
ph
or
us
,
on
e
p1
an
t
di
d
no
t
me
et
BO
D
an
d
ph
os
ph
or
us
re
qu
ir
em
en
ts
,
an
d
si
x
p1
an
ts
di
d
no
t
me
et
ph
os
ph
or
us
re
qu
ir
em
en
ts
a1
on
e.
Tw
en
ty
—s
ev
en
of
th
e
34
p1
an
ts
wh
ic
h
we
re
no
t
in
co
mp
1i
an
ce
wi
th
ei
th
er
or
bo
th
BO
D
an
d
su
sp
en
de
d
so
Ti
ds
re
qu
ir
em
en
ts
ei
th
er
ma
rg
in
a1
1y
mi
ss
ed
th
e
30
:3
0
re
qu
ir
em
en
t
or
we
re
1e
ss
th
an
30
:3
0
bu
t
di
d
no
t
me
et
ju
ri
sd
ic
ti
on
a1
re
qu
ir
em
en
ts
of
ab
ou
t
10
mg
/L
(r
an
gi
ng
fr
om
7
mg
/L
to
15
mg
/L
).
Th
e
si
gn
if
ic
an
t
ex
ce
pt
io
ns
,
wi
th
re
sp
ec
t
to
p1
an
ts
no
t
me
et
in
g
th
es
e
BO
D
an
d
su
sp
en
de
d
so
1i
ds
re
qu
ir
em
en
ts
we
re
th
e
fa
ci
1i
ti
es
at
Ak
ro
n,
_ 22 _
C1
e
ve
1
a
n
d
-
N
e
s
t
e
r
1
y,
Ro
ck
y
Ri
ve
r,
La
ke
C
o
un
t
y-
M
e
n
t
o
r
an
d
S
t
r
o
n
g
s
vi
1
1
e
.
Th
e
St
ro
ng
sv
i1
1e
p1
an
t
is
to
be
ab
an
do
ne
d
in
19
86
an
d
co
ns
tr
uc
ti
on
is
st
i1
1
un
de
rw
ay
at
Ak
ro
n
(1
98
6)
,
C1
ev
e1
an
d-
Ne
st
er
1y
(1
98
5)
,
Ro
ck
y
Ri
ve
r
(1
98
4)
an
d
La
ke
C
o
un
t
y-
M
e
n
t
o
r
(1
98
4)
.
Th
e
ot
he
r
mo
st
si
gn
if
ic
an
t
no
n—
co
mp
1i
an
ce
of
Oh
io
tr
ea
tm
en
t
p1
an
ts
is
wi
th
re
sp
ec
t
to
ph
OS
ph
or
us
.
Th
ir
ty
-o
ne
of
th
e
62
fa
ci
1i
ti
es
wi
th
de
si
gn
ca
pa
ci
ti
es
in
ex
ce
ss
of
3,
80
0
m3
/d
di
d
no
t
me
et
th
e
1.
0
mg
/L
re
qu
ir
em
en
t
fo
r
ph
os
ph
or
us
in
19
81
.
Th
e
to
ta
1
ph
os
ph
or
us
1o
ad
di
sc
ha
rg
e
in
to
th
e
La
ke
Er
ie
ba
si
n
fr
om
th
e
62
fa
ci
1i
ti
es
wa
s
3,
26
3
kg
/d
.
If
a1
1
th
e
fa
ci
1i
ti
es
we
re
ac
hi
ev
in
g
at
1e
as
t
1.
0
mg
/L
in
th
ei
r
ef
f1
ue
nt
s
th
is
To
ad
in
g
wo
u1
d
be
re
du
ce
d
to
2,
35
9
kg
/d
,
pr
ov
id
ed
th
e
f1
ow
s
re
ma
in
ed
th
e
sa
me
.
Th
e
no
n-
co
mp
1i
an
ce
wi
th
ph
os
ph
or
us
re
qu
ir
em
en
ts
is
a
re
su
1t
of
on
e
of
th
e
fo
11
ow
in
g:
a)
th
e
mu
ni
ci
pa
1
tr
ea
tm
en
t
p1
an
t
di
d
no
t
ha
ve
ph
os
ph
or
us
re
mo
va
1
fa
ci
ii
ti
es
;
b)
th
e
p1
an
t
ha
d
re
mo
va
1
fa
ci
1i
ti
es
wh
ic
h
we
re
de
si
gn
ed
to
re
mo
ve
80
%
of
in
f1
ue
nt
ph
os
ph
or
us
wh
ic
h
di
d
no
t
a1
wa
ys
me
et
th
e
1.
0
mg
/L
ef
f1
ue
nt
1i
mi
t;
or
of
th
e
p1
an
t
ha
d
so
1i
ds
ha
nd
1i
ng
pr
ob
1e
ms
an
d
co
u1
d
no
t
ad
d
mo
re
ph
os
ph
or
us
re
mo
va
1
ch
em
ic
a1
s
wi
th
ou
t
ov
er
a1
1
p1
an
t
ex
pa
ns
io
n.
If
de
te
rg
en
t
ph
os
ph
or
us
co
nt
ro
1s
we
re
im
p1
em
en
te
d
in
th
e
St
at
e
of
Oh
io
ma
ny
of
th
e
ma
rg
in
a1
1y
ou
t
of
co
mp
1i
an
ce
p1
an
ts
co
u1
d
co
me
in
to
co
mp
1i
an
ce
an
d
th
e
ex
ce
ss
sT
ud
ge
pr
ob
1e
ms
wo
u1
d
be
re
du
ce
d.
New York
In
th
e
St
at
e
of
Ne
w
Yo
rk
,
40
of
th
e
62
ma
jo
r
tr
ea
tm
en
t
p1
an
ts
in
th
e
Gr
ea
t
La
ke
s
ba
si
n
di
d
no
t
me
et
th
e
ef
f1
ue
nt
re
qu
ir
em
en
ts
.
Tw
o
of
th
e
fi
ve
tr
ea
tm
en
t
p1
an
ts
in
th
e
La
ke
Er
ie
ba
si
n
di
d
no
t
me
et
re
qu
ir
em
en
ts
.
Th
e
Du
nk
ir
k
p1
an
t
di
d
no
t
me
et
su
sp
en
de
d
so
1i
ds
re
qu
ir
em
en
t
du
e
to
in
ad
eq
ua
te
s1
ud
ge
ha
nd
1i
ng
fa
ci
1i
ti
es
wh
ic
h
ar
e
be
in
g
ex
pa
nd
ed
wi
th
ex
pe
ct
ed
co
mp
1e
ti
on
in
19
87
.
Th
e
La
ck
aw
an
na
p1
an
t,
wh
ic
h
di
d
no
t
me
et
an
y
re
qu
ir
en
en
ts
,
is
a
pr
im
ar
y
p1
an
t
fo
r
wh
ic
h
up
gr
ad
in
g
is
ex
pe
ct
ed
to
be
comp1eted in 1983.
In
th
e
La
ke
On
ta
ri
o
ba
si
n,
36
of
th
e
51
tr
ea
tm
en
t
p1
an
ts
di
d
no
t
me
et
on
e
or
mo
re
of
th
e
BO
D,
su
sp
en
de
d
so
1i
ds
,
or
ph
os
ph
or
us
re
qu
ir
em
en
ts
,
wh
ic
h
ar
e
genera11y 30:30:1 mg/L.
Tw
en
ty
-s
ix
p1
an
ts
di
d
no
t
me
et
ph
os
ph
or
us
re
qu
ir
em
en
ts
an
d
th
ei
r
ef
f1
ue
nt
ph
os
ph
or
us
co
nc
en
tr
at
io
ns
va
ri
ed
fr
om
1.
1
to
5.
9
mg
/L
wi
th
an
av
er
ag
e
of
2.
9
mg
/L
.
Th
es
e
fa
ci
1i
ti
es
no
t
me
et
in
g
BO
D
or
su
sp
en
de
d
so
Ti
ds
re
qu
ir
em
en
ts
di
d
no
t
mo
ni
to
r
ph
os
ph
or
us
.
Th
e
19
81
ph
os
ph
or
us
1o
ad
in
g
to
th
e
La
ke
On
ta
ri
o
ba
si
n
fr
om
Ne
w
Yo
rk
mu
ni
ci
pa
1
fa
ci
1i
ti
es
wa
s
3,
27
2
kg
/d
.
Ha
d
a1
1
51
fa
ci
1i
ti
es
ac
hi
ev
ed
at
1e
as
t
1.
0
mg
/L
th
e
1o
ad
in
g
wo
u1
d
ha
ve
be
en
re
du
ce
d
to
2,
09
7
kg
/d
.
0f
th
e
26
fa
ci
1i
ti
es
no
t
me
et
in
g
ph
os
ph
or
us
re
qu
ir
em
en
ts
,
17
we
re
no
t
in
co
mp
1i
an
ce
be
ca
us
e
co
ns
tr
uc
ti
on
is
no
t
co
mp
1e
te
ei
th
er
fo
r
th
e
to
ta
1
p1
an
t
or
th
e
pr
ov
is
io
n
of
ph
os
ph
or
us
re
mo
va
1
fa
ci
1i
ti
es
.
Th
e
ot
he
r
ni
ne
we
re
no
t
op
er
at
in
g
ex
is
ti
ng
ph
os
ph
or
us
re
mo
va
1
fa
ci
1i
ti
es
to
ac
hi
ev
e
th
e
1.
0
mg
/L
.
Th
e
18
ma
jo
r
Ne
w
Yo
rk
mu
ni
ci
pa
1
wa
st
ew
at
er
tr
ea
tm
en
t
p1
an
ts
wh
ic
h
di
d
no
t
me
et
ef
f1
ue
nt
re
qu
ir
em
en
ts
an
d
we
re
st
ii
1
un
de
r
co
ns
tr
uc
ti
on
in
c1
ud
e
th
e
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fo
11
ow
in
g
p1
an
ts
wi
th
th
e
ex
pe
ct
ed
co
mp
le
ti
on
da
te
s
gi
ve
n
in
br
ac
ke
ts
:
Buf
fa1
o
S.A
.
(19
83)
,
Nia
gar
a
Fa1
1s
(19
85)
,
Bat
avi
a
(19
87)
,
Che
ekt
owa
ga
(19
82
-
to
be
div
ert
ed
to
Buf
fa1
o
S.A
.),
Eas
t
Aur
ora
(19
86
- t
o
be
div
ert
ed
to
Sou
tht
own
s),
Med
ina
(19
85)
,
Web
ste
r
Cen
tra
1
(co
mp1
ete
d
198
2),
Aub
urn
(19
83)
,
Can
ast
ota
(P-
rem
ova
1 1
984
),
Fu1
ton
(P-
rem
ova
1 1
984
),
Gen
eva
(P-
rem
ova
1 1
984
),
Ith
aca
(P-
Rem
ova
1 1
985
-86
),
New
ark
(198
4),
One
ida
(19
83)
, O
non
dag
o C
oun
ty
(Ne
tze
1
Roa
d P
1an
t)
(P-
rem
ova
1
198
6),
Sen
eca
Fa1
1s
(P—
rem
ova
1
198
6),
Nat
ert
own
ENi
11i
am)
T.
Fie
1d
P1t
.)
(Co
mp1
ete
d 1
982
),
Pen
n Y
an
(19
83)
, a
nd
Nat
er1
oo
1985—86 .
The
re
wer
e a
not
her
18
p1a
nts
in
New
Yor
k w
hic
h d
id
not
mee
t e
ff1
uen
t
req
uir
eme
nts
in
1981
but
for
whi
ch
con
str
uct
ion
is
now
com
p1e
te.
Two
p1a
nts
at
Con
esu
s L
ake
Cou
nty
and
Can
and
aiq
ua,
are
now
in
com
p1i
anc
e.
Upg
rad
ing
of
faci1ities is required at East Aurora and Gowanda.
The
fo1
1ow
ing
p1a
nts
did
not
mee
t p
hos
pho
rus
req
uir
eme
nts
:
Gra
nd
Is1
and
,
Mead
owbr
ook,
Ne11
svi1
1e,
Sout
htow
ns,
and
U.S.
Army
faci
1ity
at F
ort
Drum
.
Min
or
exc
eed
anc
e o
f B
OD
req
uir
eme
nts
wer
e r
epo
rte
d f
or
two
p1a
nts
:
Syr
acu
se
Met
ro
at
16
mg/
L c
omp
are
d t
o a
14
mg/
L r
equ
ire
men
t a
nd
Nor
th
Tonawanda at 35 mg/L compared to a 30 mg/L requirement.
Imp
rov
ed
ope
rat
ion
is
req
uir
ed
at
the
fo1
1ow
ing
eig
ht
fac
i1i
tie
s w
hic
h d
id
not
mee
t e
ff1
uen
t r
equ
ire
men
ts
for
sev
era
1 p
ara
met
ers
: A
mhe
rst
, T
ona
wan
da,
Loc
kpo
rt,
New
fan
e,
Ono
nda
ga
Cou
nty
(Da
vis
Roa
d p
1an
t),
Ono
nda
go
Cou
nty
(Me
ado
wbr
ook
p1a
nt)
, O
swe
go
(Ea
st
sid
e p
1an
t),
Can
and
aig
ua
and
Avo
n.
The
re
wer
e s
ix
maj
or
mun
ici
pa1
tre
atm
ent
fac
i1i
tie
s d
isc
har
gin
g i
n t
he
St.
Law
ren
ce
Riv
er
bas
in.
The
on1
y
1an
t w
hic
h d
id
not
mee
t e
ff1
uen
t r
equ
ire
men
ts
in 1981 for BOD and suspended so ids was the new1y constructed 1ant at
Massena. It is now in comp1iance. The primary p1ant at the vi?1age of Tupper
Lake
did
not
meet
BOD
requ
irem
ents
and
requ
ires
upgr
adin
g.
The
Stat
e of
New
York has not required phosphorus remova1 at any of the municipa1 treatment
faci
1iti
es d
isch
argi
ng
into
the
St.
Lawr
ence
Rive
r, w
hi1e
Onta
rio
has
impo
sed
a 1.0 mg/L phosphorus requirement for a11 major p1ants.
2.2.4 STATUS OF CONSTRUCTION AS OF DECEMBER 31, 1982
A major requiranent of the 1978 Great Lakes Water Qua1ity Agreement“ was
that construction of municipa1 sewage treatment faci1ities required to fu1fi11
tggzpurpose of the Agreement be comp1eted and in operation by December 31,
Construction was not comp1eted at 36 of the 175 major municipa1 wastewater
treatment faci1ities in the Great Lakes basin which did not meet eff1uent
requirements in 1981. Another 5 faci1ities were identified where basic
construction had not been comp1eted and present eff1uent requirements were
considerab1y 1ess stringent than 30:30: 1 mg/L for BOD, suspended so1ids and
phosphorus.
The fo110wing are the major treatment faci1ities in each jurisdiction
which did not meet the December 31, 1982 dead1ine for construction of basic
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f
a
c
i
1
i
t
i
e
s
o
r
a
m
a
j
o
r
r
e
h
a
b
i
1
i
t
a
t
i
o
n
.
T
h
e
e
x
p
e
c
t
e
d
c
o
m
p
1
e
t
i
o
n
d
a
t
e
f
o
r
e
a
c
h
f
a
c
i
1
i
t
y
i
s
s
h
o
w
n
i
n
b
r
a
c
k
e
t
s
.
F
a
c
i
1
i
t
i
e
s
w
i
t
h
1
e
s
s
r
e
s
t
r
i
c
t
i
v
e
e
f
f
1
u
e
n
t
r
e
q
u
i
r
e
m
e
n
t
s
a
r
e
i
n
d
i
c
a
t
e
d
w
i
t
h
a
n
a
s
t
e
r
i
s
k
(
*
)
.
M
I
N
N
E
S
O
T
A
—
N
o
n
e
W
I
S
C
O
N
S
I
N
-
N
o
n
e
P
E
N
N
S
Y
L
V
A
N
I
A
—
N
o
n
e
INDIANA
Lake Michigan
East Chicago (Unknown)
E1khart (1986)
Portage (1984)
MICHIGAN
Lake Sugerior
*Ishpeming (1986)
Lake Michigan
Ka1amazoo (1985)
Sturgis (1987)
Batt1e Creek (1985)
Menominee (1987)
Lake Huron
Mt. P1easant (1983)
S
a
u
1
t
S
t
e
.
M
a
r
i
e
(
1
9
8
6
)
Lapeer (1984)
*Bridgeport Twp. (1983)
*S
ag
in
aw
Tw
p.
(u
nk
no
wn
)
Lake Erie
*Tecumseh (1988)
OHIO
Lake Erie
Akron (1986)
;
C
1
e
v
e
1
a
n
d
—
N
e
s
t
e
r
1
y
(
1
9
8
5
)
Rocky River (1984)
La
ke
Co
un
ty
-M
en
to
r
(1
98
4)
S
t
r
o
n
g
s
v
i
1
1
e
(T
o
b
e
A
b
a
n
d
o
n
e
d
-
1
9
8
6
)
V
e
r
m
i
1
1
i
o
n
(
1
9
8
4
)
)
-
2
5
-
  
NEW YORK
Lake
Lake
Erie
Lackawanna (1983)
Ontario
Batavia (1987)
Buffa1o (1983)
Ch
ee
kt
ow
ag
a
(T
o
be
ab
an
do
ne
d
an
d
di
re
ct
ed
to
Southtowns - 1986)
Niagara Fa11s (1984)
Medina (1985)
Webster Centra1 (Comp1eted 1982)
Auburn (1983)
Canastota (1984)
Fu1ton (1984)
Geneva (1984)
Ithaca (1985-86)
Newark (1984)
Oneida (1983)
On
on
da
go
Co
un
ty
-
Ne
tz
e1
Rd
.
(1
98
6)
Seneca Fa11s (1986)
Natertown (Comp1eted 1982)
Nater1oo (1985-86)
Penn Yan (1983)
St. Lawrence River
ONTARIO
*Gouverneur (1987)
Lake SuEerior
None
Lake Huron
No
ne
(S
om
e
p1
an
ts
be
in
g
up
da
te
d
fr
om
primary to secondary)
Lake Erie
None
Lake Ontario
Be11evi11e (1984)
St. Lawrence River
None
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 I
n
a
d
d
i
t
i
o
n
t
o
t
h
o
s
e
p
1
a
n
t
s
f
o
r
w
h
i
c
h
m
a
j
o
r
r
e
h
a
b
i
l
i
t
a
t
i
o
n
o
r
b
a
s
i
c
c
o
n
s
t
r
u
c
t
i
o
n
p
r
o
g
r
a
m
s
w
e
r
e
n
o
t
c
o
m
p
l
e
t
e
d
,
5
0
f
a
c
i
1
i
t
i
e
s
w
e
r
e
i
d
e
n
t
i
f
i
e
d
w
h
i
c
h
r
e
q
u
i
r
e
e
x
p
a
n
s
i
o
n
o
r
u
p
g
r
a
d
i
n
g
b
e
f
o
r
e
t
h
e
y
c
a
n
m
e
e
t
e
f
f
1
u
e
n
t
r
e
q
u
i
r
e
m
e
n
t
s
.
T
h
e
f
o
1
1
o
w
i
n
g
f
a
c
i
1
i
t
i
e
s
w
e
r
e
i
d
e
n
t
i
f
i
e
d
i
n
e
a
c
h
j
u
r
i
s
d
i
c
t
i
o
n
,
t
h
e
e
x
p
e
c
t
e
d
c
o
m
p
1
i
a
n
c
e
d
a
t
e
i
s
s
h
o
w
n
i
n
b
r
a
c
k
e
t
s
:
INDIANA
Lake Michigan
G
a
r
y
-
E
x
p
a
n
s
i
o
n
a
n
d
u
p
g
r
a
d
i
n
g
(
1
9
8
3
)
Va
1
P
a
r
a
i
s
o
—
U
p
g
r
a
d
i
n
g
(
1
9
8
4
)
MICHIGAN
L
a
k
e
S
u
p
e
r
i
o
r
None
Lake Michigan
None
Lake Huron
B
r
i
d
g
e
p
o
r
t
T
o
w
n
s
h
i
p
-
U
p
g
r
a
d
i
n
g
B
u
e
n
a
V
i
s
t
a
T
o
w
n
s
h
i
p
-
U
p
g
r
a
d
i
n
g
G
e
n
e
s
s
e
e
C
o
u
n
t
y
N
o
.
2
-
U
p
g
r
a
d
i
n
g
Lake Erie
W
a
y
n
e
C
o
u
n
t
y
F
1
a
t
R
o
c
k
—
U
p
g
r
a
d
i
n
g
(
C
o
m
p
1
e
t
i
o
n
o
f
H
u
r
o
n
V
a
1
1
e
y
S
e
w
e
r
P
r
o
j
e
c
t
R
o
c
k
w
o
o
d
—
U
p
g
r
a
d
i
n
g
(
C
o
m
p
1
e
t
i
o
n
o
f
H
u
r
o
n
V
a
1
1
e
y
S
e
w
e
r
P
r
o
j
e
c
t
)
T
r
e
n
t
o
n
-
U
p
g
r
a
d
i
n
g
(
C
o
m
p
1
e
t
i
o
n
o
f
H
ur
o
n
V
a
1
1
e
y
S
e
w
e
r
P
r
o
j
e
c
t
)
W
y
a
n
d
o
t
t
e
-
U
p
g
r
a
d
i
n
g
(
C
o
m
p
1
e
t
i
o
n
o
f
H
u
r
o
n
V
a
1
1
e
y
S
e
w
e
r
P
r
o
j
e
c
t
)
Wayne County
Wayne County
Wayne County
MINNESOTA
Lake Superior
H
o
y
t
L
a
k
e
s
-
U
p
g
r
a
d
i
n
g
(
1
9
8
3
)
NEW YORK
Lake Erie
D
u
n
k
i
r
k
—
U
p
g
r
a
d
i
n
g
(
1
9
8
7
)
L
a
k
e
O
n
t
a
r
i
o
(
E
a
s
t
A
u
r
o
r
a
-
U
p
g
r
a
d
i
n
g
(
T
o
b
e
a
b
a
n
d
o
n
e
d
1
9
8
6
)
G
o
w
a
n
d
a
-
U
p
g
r
a
d
i
n
g
(
U
n
k
n
o
w
n
)
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 St. Lawrence River
Tupper Lake — Upgrading (Unknown)
OHIO
Lake Erie
Amherst - Upgrading (1986)
Bedford - Upgrading (1986)
Bedford Heights - Upgrading (1984)
Berea - Upgrading (To be abandoned 1986)
Bro
okp
ark
- U
pgr
adi
ng
(To
be
aba
ndo
ned
198
6)
Bucyrus — Upgrading (1988)
C1
ev
e1
an
d
(S
ou
th
er
1y
)
—
Up
gr
ad
in
g
(1
98
5)
Defiance - Upgrading (1986)
E1yria - Upgrading (1988)
Find1ay - Upgrading (1988)
Fostoria - Upgrading (1988)
Frenont - Upgrading (1988)
Geneva - Upgrading (1988)
Kent - Upgrading (1984)
Lake County - Madison - Upgrading (1988)
Midd1eburg Heights - Upgrading (To be abandoned 1986)
North 01mstead - Upgrading (1986)
North Roya1ton - Upgrading (1988)
Norwa1k - Upgrading (1988)
Ravenna - Upgrading (1988)
St. Marys - Upgrading (1988)~)“' /
Summit County - Upgrading (1983)‘C“q
Napakoneta - Upgrading (1984)
Ni11ard — Upgrading (1983)
PENNSYLVANIA
Lake Erie
Erie - Upgrading (1985)
WISCONSIN - None
ONTARIO
Lake Superior
Thunder Bay - PhOSphorus remova1 (1982)
Lake Huron
Co11ingwood - Expansion, upgradin and
phosphorus remova1 I1983)
Goderich - Expansion and phosphorus remova1 (1982)
North Bay - Expansion and phosphorus remova1 (1984)
Va11ey East - Phosphorus remova1 (1983)
   
  
Lake Erie
St. Thomas - Expansion (1983)
Lake Ontario
Ha
mi
1t
on
-
Ph
os
ph
or
us
re
mo
va
1
(R
eq
ui
re
me
nt
un
de
r
review)
Napanee - Expansion and upgrading (1983)
Ni
ag
ar
a-
on
-t
he
-L
ak
e
-
Ph
os
ph
or
us
re
mo
va
1
St. Lawrence River
Cornwa11 - Expansion (1986)
A1exandria - Phosphorus remova1 (1983)
2.
3
AS
SE
SS
ME
NT
OF
OP
ER
AT
IO
N
OF
SE
LE
CT
ED
FA
CI
LI
TI
ES
0f
th
e
39
0
ma
jo
r
tr
ea
tm
en
t
p1
an
ts
in
th
e
Gr
ea
t
La
ke
s
ba
si
n,
17
5
di
d
no
t
me
et
on
e
or
mo
re
ef
f1
ue
nt
re
qu
ir
em
en
ts
.
Ta
b1
e
10
1i
st
ed
th
e
nu
mb
er
s
of
fa
ci
1i
ti
es
in
ea
ch
ju
ri
sd
ic
ti
on
no
t
me
et
in
g
re
qu
ir
em
en
ts
.
As
di
sc
us
se
d
in
th
e
pr
ev
io
us
se
ct
io
n,
32
of
th
es
e
fa
ci
1i
ti
es
ar
e
no
w
in
co
mp
1i
an
ce
an
d
36
ar
e
st
i1
1
un
de
r
ma
jo
r
co
ns
tr
uc
ti
on
,
an
d
50
ar
e
in
ne
ed
of
ex
pa
ns
io
n
or
up
gr
ad
in
g.
Th
e
ot
he
r
57
fa
ci
1i
ti
es
di
d
no
t
ac
hi
ev
e
ef
f1
ue
nt
re
qu
ir
em
en
ts
du
e
to
op
er
at
io
na
1
or
ot
he
r
pr
ob
1e
ms
.
Th
e
ef
fe
ct
iv
en
es
s
of
th
e
ju
ri
sd
ic
ti
on
a1
pr
og
ra
ms
to
co
nt
ro
1
po
11
ut
io
n
fr
om
mu
ni
ci
pa
1
so
ur
ce
s
is
me
as
ur
ed
by
th
e
de
gr
ee
of
co
mp
1i
an
ce
wi
th
ac
ce
pt
ed
ef
f1
ue
nt
re
qu
ir
em
en
ts
.
Th
e
ba
si
c
re
as
on
s
fo
r
no
n
co
mp
1i
an
ce
:
in
co
mp
1e
te
,
in
ad
eq
ua
te
or
ov
er
1o
ad
ed
fa
ci
1i
ti
es
,
po
or
1y
de
si
gn
ed
sy
st
em
s,
po
or
op
er
at
io
n,
etc. ref1ect the adequacy of programs.
In
di
vi
du
a1
mu
ni
ci
pa
1
wa
st
ew
at
er
tr
ea
tm
en
t
fa
ci
1i
ti
es
we
re
se
1e
ct
ed
fo
r
de
ta
i1
ed
pe
rf
or
ma
nc
e
as
se
ss
me
nt
by
th
e
Ta
sk
Fo
rc
e.
Th
is
as
se
ss
me
nt
wa
s
de
ve
1o
pe
d
to
ev
a1
ua
te
th
e
ef
fe
ct
iv
en
es
s
of
ju
ri
sd
ic
ti
on
a1
wa
te
r
po
11
ut
io
n
co
nt
ro
1
pr
og
ra
ms
at
sp
ec
if
ic
tr
ea
tm
en
t
p1
an
ts
in
th
e
Gr
ea
t
La
ke
s
ba
si
n
an
d
to
as
se
ss
th
e
ad
eq
ua
cy
of
mo
ni
to
ri
ng
an
d
da
ta
qu
a1
it
y
as
su
ra
nc
e
pr
og
ra
ms
at
th
es
e
p1
an
ts
.
Th
e
se
1e
ct
io
n
of
tr
ea
tm
en
t
p1
an
ts
fo
r
de
ta
i1
ed
st
ud
y
wa
s
su
bj
ec
t
to
the fo11owing conditions:
1.
To
en
su
re
th
at
at
1e
as
t
on
e
fu
11
ye
ar
of
re
pr
es
en
ta
ti
ve
op
er
at
in
g
da
ta
wa
s
av
ai
1a
b1
e,
on
1y
p1
an
ts
wh
ic
h
we
re
no
t
in
c1
ud
ed
in
an
y
ma
jo
r
co
ns
tr
uc
ti
on
pr
og
ra
m
an
d
we
re
fu
11
y
op
er
at
io
na
1
as
of
De
ce
mb
er
19
80
were studied.
2.
P1
an
ts
we
re
di
vi
de
d
in
to
th
re
e
ca
te
go
ri
es
,
ba
se
d
on
f1
ow
ca
pa
ci
ty
:
high - 50,000 m3/day or greater
mo
de
ra
te
-
10
,0
00
to
50
,0
00
m3
/d
ay
10w - 4,000 to 10,000 ma/day
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Th
er
e
was
a
bi
as
in
th
e
se
le
ct
io
n
to
wa
rd
la
rg
er
ca
pa
ci
ty
pl
an
ts
in
the
bas
in.
In
sel
ect
ing
12
pla
nts
fro
m t
he
hig
h c
apa
cit
y c
ate
gor
y,
a
num
ber
of
pos
sib
ili
tie
s
wer
e
con
sid
ere
d
and
the
fin
al
sel
ect
ion
was
bas
ed
on
the
col
lec
tiv
e
jud
gme
nt
of
the
Tas
k
For
ce.
4.
Pla
nts
fro
m t
he
mid
and
low
cap
aci
ty
gro
up
wer
e s
ele
cte
d a
t r
and
om.
5.
No
pla
nts
whi
ch
wer
e
und
er
U.S
.
Cou
rt
Ord
erw
ere
inc
lud
ed.
Fur
the
r t
o t
hes
e c
ond
iti
ons
, t
he
fol
low
ing
sec
ond
ary
fac
tor
s w
ere
als
o
considered:
1.
A v
ari
ety
of
tre
atm
ent
pla
nt
des
ign
s s
hou
ld
be
rep
res
ent
ed
if
feasible.
2.
No
mor
e t
han
one
pla
nt
sho
uld
be
cho
sen
for
eac
h m
uni
cip
ali
ty.
3.
Bot
h f
aci
lit
ies
whi
ch
ope
rat
ed
in
com
pli
anc
e a
nd
out
of
com
pli
anc
e
would be represented.
The
Tas
k
For
ce
sel
ect
ed
36
mun
ici
pal
tre
atm
ent
pla
nts
for
det
ail
ed
ass
ess
men
t,
12
in
eac
h f
low
cat
ego
ry,
as
wel
l a
s t
wo
alt
ern
ate
s p
er
cat
ego
ry
in
cas
e f
urt
her
inv
est
iga
tio
n o
f t
he
ori
gin
al
sel
ect
ion
s
ind
ica
ted
tha
t a
sub
sti
tut
ion
was
app
rop
ria
te.
A d
eta
ile
d a
sse
ssm
ent
6 w
as
car
rie
d o
ut
for
the
thi
rty
sel
ect
ed
pla
nts
lis
ted
in
Tab
le
12.
The
bal
anc
e
of
the
que
sti
onn
air
e i
nfo
rma
tio
n i
s f
ile
d i
n t
he
IJC
Gre
at
Lak
es
Reg
ion
al
Off
ice
for
possible future use.
Of
the
30
fac
ili
tie
s,
nin
e d
id
not
mee
t 1
981
eff
lue
nt
req
uir
eme
nts
bas
ed
on
an
ann
ual
ave
rag
e c
omp
ari
son
.
The
re
wer
e 1
2 w
hic
h m
et
1981
req
uir
eme
nts
on
an
ann
ual
ave
rag
e b
asi
s b
ut
exc
eed
ed
lim
its
of
one
or
mor
e p
ara
met
ers
in
one
or
mor
e
mon
ths
of
the
yea
r.
Nin
e
of
the
pla
nts
met
all
eff
lue
nt
req
uir
eme
nts
on both an annual and monthly basis.
The
foll
owin
g br
iefl
y d
iscu
sses
the
resu
lts
of t
he p
erfo
rman
ce a
sses
smen
t
of
the
mun
ici
pal
tre
atm
ent
pla
nts
eva
lua
ted
in
eac
h
jur
isd
ict
ion
.
Det
ail
ed
inf
orm
ati
on
on
the
var
iou
s p
lan
ts
and
the
des
ign
and
ope
rat
ion
al
eva
lua
tio
n o
f
eac
h p
lan
t c
an
be
obt
ain
ed
fro
m t
he
IJC
Gre
at
Lak
es
Reg
ion
al
Off
ice
.
Minnesota
Only
the
Dulu
th p
lant
(Wes
tern
Lake
Supe
rior
Sani
tary
Dist
rict
) wa
s
eva
lua
ted
in
the
sta
te
of
Min
nes
ota
.
It
was
not
ed
tha
t i
ndu
str
ial
dis
cha
rge
s
to
the
mun
ici
pal
sew
er
sys
tem
con
tri
but
ed
to
flo
w,
BOD
loa
din
g a
nd
inf
lue
nt
pH
var
iat
ion
at
the
pla
nt.
Sea
son
al
inf
ilt
rat
ion
and
inf
low
(I/
I)
pro
ble
ms
wer
e
als
o r
epo
rte
d.
How
eve
r,
the
ter
tia
ry
fil
ter
s r
edu
ced
eff
lue
nt
BOD
, s
usp
end
ed
sol
ids
and
tota
l p
hos
pho
rus
to
low
lev
els
, t
he
pla
nt
mai
nta
ine
d g
ood
moni
tori
ng r
ecor
ds
and
dail
y lo
gs,
and
achi
eved
comp
lian
ce
for
the
thre
e
conventional parameters throughout 1981.
_ 3o -
  
 TABLE 12
SE
LE
CT
ED
MU
NI
CI
PA
L
WA
ST
EW
AT
ER
TR
EA
TM
EN
T
FACILITIES EVALUATED
  
Pl
an
ts
Id
en
ti
fi
ed
as
No
t
Me
et
in
g
198
1
Ef
fl
ue
nt
Re
qu
ir
em
en
ts
Ba
se
d
on
Annual Average
Bu
ff
al
o,
Ne
w
Yo
rk
(C
on
st
ru
ct
io
n
co
mp
le
te
d
in
19
79
/8
0)
Wayne County, Wyandotte, MI
Akron, OH
Dunkirk, NY
Erie, PA
London - Greenway, Ont.
Hamilton, Ont.
North Toronto, Ont.
Napanee, Ont.
Pl
an
ts
Me
et
in
g
Re
qu
ir
em
en
ts
on
an
An
nu
al
Av
er
ag
e
Ba
si
s
bu
t
ex
ce
ed
in
g
for One or More Months.
Toronto — Main, Ont.
(R
eq
ui
re
me
nt
s
BO
D
10
:1
0
vs
20
:2
0)
Cleveland Easterly, OH
Lorain, OH
Lima, OH
Fort Wayne, IN
Saginaw, MI
Peterbough, Ont.
(T
P—
19
8l
1.
15
mg
/L
vs
0.
7
mg
/L
re
po
rt
ed
)
Crown Point, IN
Auburn, IN
Rochester, NY
Duluth, MN
Ripon, WI
Pl
an
ts
in
Co
mp
li
an
ce
(B
ot
h
on
an
An
nu
al
an
d
Mo
nt
hl
y
Ba
si
s)
Windsor - West, Ont.
Welland, Ont.
Simcoe, Ont.
Georgetown, Ont.
Bay City, MI
Mishawaha, IN
Pontiac, MI
Racine, WI
Milwaukee - Jones Island, WI
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Pennsylvania
The
det
ail
ed
ass
ess
men
t o
f t
he
Eri
e P
enn
syl
van
ia
pla
nt
sho
wed
per
iod
ic
non
-co
mpl
ian
ce
for
sus
pen
ded
sol
ids
.
Ope
rat
ion
al
pro
ble
ms
wer
e a
ttr
ibu
ted
to
the
sig
nif
ica
nt
per
cen
tag
e o
f p
ape
r m
ill
was
tes
in
the
inf
lue
nt.
The
ind
ust
ria
l l
oad
ing
con
tri
but
ed
sig
nif
ica
ntl
y t
o t
he
su5
pen
ded
sol
ids
and
BOD
loa
din
g t
o t
he
pla
nt
and
als
o r
esu
lte
d i
n p
eri
odi
c f
oam
ing
and
poo
rly
set
tli
ng
slud
ge.
Furt
herm
ore,
prim
ary
trea
tmen
t re
move
d ve
ry l
ittl
e BO
D an
d su
spen
ded
sol
ids
bec
aus
e o
f s
lud
ge
pro
ces
sin
g s
ide
-st
rea
m r
etu
rn.
Fin
all
y,
a s
uff
ici
ent
chlo
rine
resi
dual
coul
d no
t al
ways
be m
aint
aine
d du
e to
high
dema
nd;
feca
l
coliform counts in the effluent were occasionally high.
Indiana
For
the
sta
te
of
Ind
ian
a,
fou
r p
lan
ts
wer
e s
ubj
ect
ed
to
det
ail
ed
eval
uati
on.
The
Fort
Wayn
e pl
ant
was
the
leas
t pr
oble
mati
c an
d wa
s ge
nera
lly
in c
ompl
ianc
e wi
th e
fflu
ent
requ
irem
ents
.
It h
ad a
well
cont
roll
ed a
erat
ion
sect
ion
as i
ndic
ated
by l
ittl
e va
riat
ion
in d
aily
mixe
d li
quor
susp
ende
d
conc
entr
atio
ns,
and
trea
ted
a la
rgel
y do
mest
ic w
aste
wate
r at
60%
of d
esig
n
flow.
At Crown Point, significant non-compliance with phosphorus limitations
occurred because waste pickle liquor was either unavailable or too acidic for
use.
The
Aubu
rn a
nd M
isha
waka
plan
ts w
ere
both
hydr
auli
call
y ov
erlo
aded
, ma
inly
the result of high I/I due in part to use of combined sewers. Furthermore,
Auburn's plant and equipment are very old and its primary clarifiers did not
prov
ide
any
BOD
remo
val
duri
ng t
he s
tudy
peri
od,
resu
ltin
g in
non-
comp
lian
ce
for this parameter. Upgrading construction is underway and scheduled to be
comp
lete
d in
l985
.
At t
he M
isha
waka
plan
t, w
hile
ther
e we
re s
ome
oper
atio
nal
problems with chlorination units which caused excursions over effluent permit
limits for fecal coliforms, generally good operation of the overloaded
facility was achieved for BOD, suspended solids and total phOSphorus.
Wisconsin
Three facilities in Wisconsin were studied in detail. At the Ripon plant,
some
diff
icul
ty w
ith
the
chlo
rina
tion
unit
s wa
s re
port
ed;
peri
odic
high
coun
ts
of fecal coliforms in effluent were observed. As well occasional elevated
leve
ls o
f ph
osph
orus
in t
he w
aste
wate
r i
nflu
ent
resu
lted
in n
on-c
ompl
ianc
e fo
r
phosphorus effluent limitations. However, the plant has tertiary filters
whic
h ar
e ve
ry e
ffic
ient
and
prod
uce
conc
entr
atio
ns o
f BO
D an
d su
spen
ded
solids of about 5 mg/L each in final effluent.
The
Raci
ne a
nd M
ilwa
ukee
Jone
s I
slan
d pl
ants
were
both
in c
ompl
ianc
e fo
r
BOD, suspended solids and phosphorus. These plants use computer data logging
for
majo
r pa
rame
ters
.
At t
he M
ilwa
ukee
Jone
s I
slan
d pl
ant
the
two
majo
r
detrimental factors to good consistent operation identified were the high
industrial loading and the high proportion of combined sewers in the
collection system. The latter caused frequent bypassing on rainy days. At
the Racine plant the primary clarifiers were not very efficient in removing
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BO
D
an
d
su
sp
en
de
d
so
li
ds
.
Th
e
de
si
gn
hy
dr
au
li
c
lo
ad
in
g
of
th
e
se
co
nd
ar
y
cla
rif
ier
s
was
hig
h
and
at
pea
k
flo
ws
res
ult
ed
in
som
e
sus
pen
ded
sol
ids
carryover in final effluent.
Michigan
In
Mic
hig
an,
the
Way
ne
Cou
nty
—Wy
and
ott
e,
Bay
Cit
y,
Pon
tia
c,
and
Sag
ina
w
pl
an
ts
we
re
ev
al
ua
te
d
in
de
ta
il
.
Th
e
Wy
an
do
tt
e
pl
an
t
ex
pe
ri
en
ce
d
th
e
mo
st
dif
fic
ult
ies
.
Som
e u
nit
s o
f t
he
pla
nt
(ox
yge
n g
ene
rat
ors
, p
ump
, c
omp
ute
r)
wer
e
per
iod
ica
lly
ino
per
ati
ve.
Fur
the
rmo
re,
exc
ess
ive
flo
ws
aft
er
a r
ain
fal
l
wer
e
not
ed
due
to
use
of
com
bin
ed
sew
ers
and
1/1
.
Fin
all
y,
at
thi
s
pla
nt,
hig
hly
var
iab
le
eff
lue
nt
pho
sph
oru
s l
eve
ls
app
ear
ed
due
to s
usp
end
ed
sol
ids
car
ryo
ver
.
Hig
h d
esi
gn
hyd
rau
lic
loa
din
g r
ate
s
for
fin
al
cla
rif
ier
s
are
bel
iev
ed
to
con
tri
but
e t
o t
he
sus
pen
ded
sol
ids
car
ryo
ver
pro
ble
m.
The
pla
nt
was
ope
rat
ing
sig
nif
ica
ntl
y a
bov
e e
sta
bli
she
d l
imi
ts
for
sus
pen
ded
sol
ids
, B
OD
and phosphorus in l981.
At
the
Bay
Cit
y
pla
nt,
a m
ajo
r
con
cer
n
was
the
hig
h
lev
el
of
tot
al
pho
sph
oru
s
not
ed
per
iod
ica
lly
in
the
inf
lue
nt.
Thi
s
loa
din
g
was
pro
bab
ly
fro
m
an
ind
ust
ria
l
sou
rce
.
How
eve
r,
the
pla
nt
was
gen
era
lly
wel
l
ope
rat
ed
and
rem
ain
ed
in
com
pli
anc
e w
ith
Mic
hig
an
req
uir
eme
nts
thr
oug
h
198
l.
At
Pon
tia
c,
alt
hou
gh
the
pla
nt
and
equ
ipm
ent
wer
e
old
and
the
pro
por
tio
n
of
ind
ust
ria
l w
ast
ewa
ter
was
hig
h,
the
uti
liz
ati
on
of
ter
tia
ry
fil
ter
s
mai
nta
ine
d e
ffl
uen
t B
OD
and
sus
pen
ded
sol
ids
con
cen
tra
tio
ns
of
abo
ut
2 m
g/L
eac
h a
nd
com
pli
anc
e w
as
ach
iev
ed
for
all
thr
ee
con
ven
tio
nal
par
ame
ter
s.
The
two
mos
t d
etr
ime
nta
l
fac
tor
s n
ote
d a
t t
he
Sag
ina
w p
lan
t w
ere
ope
rat
ion
at
flo
ws
exc
eed
ing
des
ign
and
the
dis
con
tin
uou
s
fee
d o
f w
ast
e p
ick
le
liq
uor
for
phOS
phor
us r
emov
al.
The
form
er w
as l
arge
ly d
ue t
o us
e of
comb
ined
sewe
r
col
lec
tio
n s
yst
em
and
1/1
.
Per
iod
ica
lly
hig
h e
ffl
uen
t f
eca
l c
oli
for
m c
oun
ts
wer
e a
lso
not
ed,
ind
ica
tin
g a
nee
d f
or
bet
ter
mon
ito
rin
g o
f e
ffl
uen
t c
hlo
rin
e
dos
age
.
How
eve
r,
the
pla
nt
ach
iev
ed
com
pli
anc
e
for
BOD
and
sus
pen
ded
sol
ids
during l98l.
Ontario
Ten
Ont
ari
o p
lan
ts
wer
e e
val
uat
ed
in
det
ail
.
Of
the
se,
Win
dso
r W
est
,
Wel
lan
d,
Sim
coe
,
and
Geo
rge
tow
n
ach
iev
ed
com
pli
anc
e w
ith
Ont
ari
o
lim
ita
tio
ns
for
BOD,
sus
pen
ded
sol
ids
, a
nd
phO
Sph
oru
s t
hro
ugh
198
1.
Of
the
bal
anc
e,
Lon
don
Gre
enw
ay,
Pet
erb
oro
ugh
,
Nap
ane
e,
Nor
th
Tor
ont
o,
and
Ham
ilt
on
all
had
pho
sph
oru
s d
isc
har
ges
abo
ve
the
ir
lim
its
alt
hou
gh
som
e e
xce
eda
nce
s w
ere
mar
gin
al.
Tor
ont
o M
ain
, H
ami
lto
n,
and
Nor
th
Tor
ont
o a
lso
exc
eed
ed
lim
its
on
suspended solids.
At
the
Win
dso
r W
est
pri
mar
y p
lan
t,
a h
igh
pr0
por
tio
n o
f c
omb
ine
d s
ewe
rs
in
the
col
lec
tio
n s
yst
em
per
iod
ica
lly
cau
sed
hyd
rau
lic
ove
rlo
ads
.
How
eve
r
des
ign
cla
rif
ier
sur
fac
e s
ett
lin
g r
ate
s a
re
low
and
, c
omb
ine
d w
ith
che
mic
al
add
iti
on,
pro
vid
ed
eff
ici
ent
rem
ova
l
of
BOD
,
sus
pen
ded
sol
ids
,
and
tot
al
pho
sph
oru
s.
The
fre
que
ncy
of
sew
age
byp
ass
ing
eve
nts
at
Wel
lan
d i
ndi
cat
ed
the
nee
d f
or
eit
her
imp
rov
ed
use
of
equ
ali
zat
ion
or
con
tro
l
of
I/I
and
/or
eli
min
ati
on
of
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 co
mb
in
ed
se
we
rs
.
Mo
re
ov
er
,
th
e
ef
fl
ue
nt
ph
os
ph
or
us
wa
s
oc
ca
si
on
al
ly
ov
er
th
e
Ontario requirement.
At
Ge
or
ge
to
wn
,
th
e
de
si
gn
pe
ak
fl
ow
wa
s
ex
ce
ed
ed
in
he
av
y
ra
in
fa
ll
.
0n
th
e
ot
he
r
ha
nd
,
te
rt
ia
ry
fi
lt
ra
ti
on
re
mo
ve
d
co
ns
id
er
ab
le
am
ou
nt
s
of
BO
D
an
d
su
sp
en
de
d
so
li
ds
fr
om
th
e
se
co
nd
ar
y
ef
fl
ue
nt
.
Si
mc
oe
al
so
ha
s
te
rt
ia
ry
fi
lt
er
s
wi
th
ef
fi
ci
en
ci
es
si
mi
la
r
to
Ge
or
ge
to
wn
‘s
.
Ho
we
ve
r,
a
loc
al
ca
nn
in
g
in
du
st
ry
di
sc
ha
rg
in
g
to
th
e
se
we
rs
ca
us
ed
se
as
on
al
ly
hi
gh
or
ga
ni
c
lo
ad
in
gs
,
wh
ic
h
re
su
lt
ed
in
lo
w
di
ss
ol
ve
d
ox
yg
en
an
d
hi
gh
so
lu
bl
e
BO
D
le
ve
ls
in
th
e
effluent from this plant.
At
th
e
Pe
te
rb
or
ou
gh
fa
ci
li
ty
,
th
e
tw
o
ma
jo
r
pr
ob
le
ms
id
en
ti
fi
ed
we
re
se
wa
ge
fl
ow
in
ex
ce
ss
of
de
si
gn
li
mi
ts
an
d
th
e
pr
es
en
ce
of
hi
gh
ch
ro
mi
um
le
ve
ls
in
th
e
in
fl
ue
nt
in
hi
bi
ti
ng
th
e
bi
ol
og
ic
al
pr
oc
es
se
s.
Th
e
pl
an
t
an
d
eq
ui
pm
en
t
at
No
rt
h
To
ro
nt
o
we
re
qu
it
e
ol
d
an
d
pe
ri
od
ic
al
ly
th
e
pl
an
t
op
er
at
ed
ab
ov
e
th
e
de
si
gn
av
er
ag
e
fl
ow.
Ho
we
ve
r,
wh
en
th
e
pl
an
t
wa
s
hy
dr
au
li
ca
ll
y
ov
er
lo
ad
ed
,
ro
ut
in
g
so
me
ex
ce
ss
fl
ow
to
th
e
To
ro
nt
o
Ma
in
pl
an
t
al
lo
we
d
fa
ir
ly
go
od
op
er
at
io
n.
Du
ri
ng
th
e
wi
nt
er
,
hi
gh
ef
fl
ue
nt
le
ve
ls
of
su
sp
en
de
d
so
li
ds
an
d
tot
al
ph
os
ph
or
us
we
re
ob
se
rv
ed
.
It
was
obs
erv
ed
tha
t
the
Lon
don
Gre
enw
ay
pla
nt
byp
ass
ed
pri
mar
y e
ffl
uen
t
fr
eq
ue
nt
ly
.
Th
e
hi
gh
pe
rc
en
ta
ge
of
co
mb
in
ed
se
we
rs
in
th
e
sy
st
em
(3
0%
)
is
th
e
ma
jo
r
re
as
on
fo
r
thi
s
by
pa
ss
in
g.
Hi
gh
se
as
on
al
BO
D
lo
ad
in
gs
fr
om
a
lo
ca
l
ca
nn
in
g
op
er
at
io
n
we
re
al
so
no
te
d
as
co
nt
ri
bu
ti
ng
to
op
er
at
io
na
l
di
ff
ic
ul
ti
es
.
Th
e
pr
im
ar
y
tr
ea
tm
en
t
pl
an
t
at
Na
pa
ne
e
ha
d
tw
o
ma
jo
r
op
er
at
io
na
l
di
ff
ic
ul
ti
es
.
Th
e
fi
rs
t
wa
s
pe
ri
od
ic
hi
gh
in
fl
ue
nt
lo
ad
in
gs
of
BO
D,
su
sp
en
de
d
sol
ids
and
tot
al
pho
sph
oru
s
fra
n
a
dai
ry
foo
d
pro
ces
sin
g
pla
nt.
The
sec
ond
was
exc
ess
ive
hyd
rau
lic
loa
din
g i
n w
et
wea
the
r d
ue
to
a s
ewe
r s
yst
em
con
tai
nin
g a
sig
nif
ica
nt
pro
por
tio
n o
f c
omb
ine
d s
ewe
rs.
Whi
le
the
pla
nt
met
re
qu
ir
em
en
ts
fo
r
pr
im
ar
y
tr
ea
tm
en
t
wi
th
th
e
ex
ce
pt
io
n
of
ph
os
ph
or
us
,
it
is
currently being upgraded to secondary treatment.
At
th
e
Ha
mi
lt
on
pl
an
t,
th
e
he
av
y
in
du
st
ri
al
in
pu
t
to
th
e
se
we
r
sy
st
em
wa
s
res
pon
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le
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e o
f t
he
ope
rat
ion
al
pro
ble
ms.
The
hyd
rau
lic
ove
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exi
sti
ng
pri
mar
y
cla
rif
ier
s
and
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h
eff
lue
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pen
ded
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BOD
res
ult
ing
fro
m h
eav
y r
ain
s w
ere
two
oth
er
fac
tor
s c
ont
rib
uti
ng
to
occ
asi
ona
l
non
-co
mpl
ian
ce
wit
h
BOD
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sus
pen
ded
sol
ids
.
Pho
sph
oru
s
con
cen
tra
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ns
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e
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tr
o
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ro
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o
Ma
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pl
an
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iv
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dr
au
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c
an
d
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e p
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cal
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not
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the
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ond
ary
cla
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s.
Hyd
rau
lic
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rlo
adi
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use
of
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-co
mpl
ian
ce
wit
h
BOD
and
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pen
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sol
ids
lim
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dur
ing
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mon
thl
y m
eas
ure
men
t.
Ohio
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r p
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in
the
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a d
eta
ile
d e
val
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|
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vel
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Eas
ter
ly
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e d
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icu
lti
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xce
ssi
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con
cen
tra
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sev
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l m
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sib
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ori
gin
ati
ng
wit
h w
ast
e p
ick
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‘v
li
qu
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fo
r
ph
os
ph
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mo
va
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if
ic
an
t
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or
ti
on
«
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of
co
mb
in
ed
se
we
rs
an
d
as
so
ci
at
ed
I/I
fr
eq
ue
nt
ly
re
su
lt
ed
in
hi
gh
pe
ak
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ow
s
wh
ic
h
ne
ce
ss
it
at
ed
by
pa
ss
in
g.
Th
e
pl
an
t
oc
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si
on
al
ly
di
d
no
t
co
mp
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wi
th
BO
D
effluent limitations.
Two
maj
or
pro
ble
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wer
e
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t t
he
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a p
lan
t.
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the
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h
pro
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tio
n
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com
bin
ed
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ers
;
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sec
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,
cla
rif
ier
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din
gs
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of
des
ign
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ult
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in
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pen
ded
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car
ryo
ver
in
the
eff
lue
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fol
low
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nts
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se
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ide
nts
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ra
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a
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.
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e
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y e
xce
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oru
s
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f
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t
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ond
ary
cla
rif
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s
had
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h
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rau
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loa
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cau
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g s
usp
end
ed
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ryo
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.
Con
str
uct
ion
pro
gra
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are
und
erw
ay
to
upg
rad
e
the
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and
are
sch
edu
led
to
be
com
ple
ted
in
198
6.
1/1
was
a h
igh
pro
por
tio
n
of
was
tew
ate
r
inf
lue
nt
and
com
bin
ed
sew
ers
rep
res
ent
a m
ajo
r
par
t o
f
the
col
lec
tio
n s
yst
em.
Thi
s
fac
ili
ty
did
not
com
ply
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h
Ohi
o
req
uir
eme
nts
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BOD
,
sus
pen
ded
sol
ids
,
or phosphorus.
New York
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kir
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Roc
hes
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(Fr
ank
E.
Van
Lar
e),
and
Buf
fal
o
tre
atm
ent
pla
nts
wer
e s
ele
cte
d f
or
the
ope
rat
ion
al
eva
lua
tio
n i
n N
ew
York
Sta
te.
At
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Dun
kir
k p
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of
1/1
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com
bin
ed
sew
ers
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ult
ing
byp
ass
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ide
nti
fie
d
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a s
ign
ifi
can
t
pro
ble
m
in
pla
nt
ope
rat
ion
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Byp
ass
ing
was
iden
tifi
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n se
vera
l o
ccas
ions
and
cont
ribu
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to t
he n
on-c
ompl
ianc
e st
atus
of
thi
s
fac
ili
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dur
ing
l98
l.
Fur
the
rmo
re,
it
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not
ed
tha
t
slu
dge
han
dli
ng
fac
ili
tie
s w
ere
ina
deq
uat
e a
s w
ere
the
chl
ori
nat
ion
uni
ts
bec
aus
e c
hlo
rin
e
res
idu
al
lev
els
fre
que
ntl
y v
iol
ate
d p
erm
itt
ed
lim
its
.
Thi
s p
lan
t a
lso
received a high industrial input to its sewer system.
The
Roc
hes
ter
(Fr
ank
E.
Van
Lar
e)
pla
nt
uti
liz
es
a m
ode
rn
com
put
er
data
-log
ging
syst
em
for
perf
orma
nce
repo
rtin
g an
d op
erat
iona
l c
ontr
ol.
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pla
nt
has
exc
ess
aer
ati
on
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aci
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nev
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hel
ess
it
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not
ach
iev
e
com
pli
anc
e
for
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susp
ende
d so
lids
and
phos
phor
us.
Peri
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high
infl
uent
flow
s we
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pri
nci
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com
bin
ed
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cau
sed
by
sus
pen
ded
sol
ids
car
ryo
ver
dur
ing
hyd
rau
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e
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mp
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e
con
ven
tio
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par
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ter
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A c
omb
ine
d s
ewe
r s
yst
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ult
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in
flo
ws
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the
pla
nt'
s
des
ign
cap
aci
ty
on
a
dai
ly
and
mon
thl
y
bas
is.
The
slu
dge
han
dli
ng
fac
ili
tie
s w
ere
fre
que
ntl
y i
nop
era
tiv
e,
and
no
pho
sph
oru
s r
emo
val
che
mic
als
were being added during treatment in l981.
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SUIVMARY
In the detailed assessment of the above facilities nine factors, as
reported by municipal or regional staff, were evaluated and ranked to
determine their impact on plant performance. These major factors can be
categorized under plant design and plant operation.
The presence of high infiltration/inflow (I/I) and/or combined sewers was
identified as the most common problem adversely impactingon plant operation.
 
By assin of wastewater, commonly related to the presence of high
infiltrationginflow or a predominantly combined sewer system, was similarly
identified as a prevalent problem, even though 20% of the plants reported no
bypass incidents for the entire l98l period.
Elevated concentrations of toxic contaminants, particularly heavy metals
in the influent, were deemed to be a concern at 90% of the plants. The levels
of toxic contaminants at two thirds of the installations were of concern if
the sludge was destined for land application. These problems are judged to be
a direct result of the industrial contribution to the influents of the
treatment facilities which was one of the most commonly identified factors
influencing plant operation. Half of the plants included in the present
survey detected one or two metals at elevated levels in their influent and a
third of the installations had several metals at elevated levels.
Problems with the operation of sludge handling equipment or the sludge
practices at the plants were also quite significant. ﬁwo major factors
contributed to the high ranking assigned to sludge treatment and disposal as a
problem. Several plants, particularly in the Great Lakes states, have vacuum
filters for sludge dewatering which produce low cake solids concentrations and
poor solids capture, resulting in disposal and/or plant operation problems.
Other plants have sludge handling equipment which is significantly
overloaded. In several instances the recycle of concentrated streams from
sludge handling systems resulted in significant plant operating problems.
 
Approximately two-thirds of the treatment plants evaluated were operating
at less than design or anic loadin and reported that they are adequately
staffed by qualified personnel. Tge criteria used to evaluate adequacy was
the number of Hours the staff was present at the plant. Organic loading and
qualified personnel were reported to have the least impact on plant
operation. However, it should be noted that operational staff were involved
in completion of the questionnaire and thus some bias can be anticipated in
the responses .
Process monitoring and record keeping, factors related to the quality of
plant operational staff, were reported to be a less severe problem. However,
it should be emphasized that very few plants correctly apply process control
concepts to the operation of their biological treatment systems, e.g. SRT
control, F/M control. Some plants control operations based on aeration tank
MLSS concentrations; others control solely on sludge settleability.
Apparently many ofthe assessed plants have no defined control strategy.
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 3. Toxic Substances
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ed
in
do
me
st
ic
se
wa
ge
as
we
11
as
ru
no
ff
fr
om
st
or
m
ev
en
ts
.
Tr
ac
e
am
ou
nt
s
of
su
bs
ta
nc
es
co
ns
id
er
ed
to
xi
c
ar
e
ub
iq
ui
to
us
wi
th
in
th
e
ba
si
n;
ho
we
ve
r,
th
e
ma
jo
ri
ty
of
to
xi
c
su
bs
ta
nc
es
re
gu
1a
r1
y
ap
pe
ar
in
g
in
mu
ni
ci
pa
1
p1
an
t
in
f1
ue
nt
ori
gin
ate
fro
m
ind
ust
ria
1
was
tes
dis
cha
rge
d
to
the
sew
er
sys
tem
’.
3.
3
SU
RV
EY
DA
TA
FR
OM
MU
NI
CI
PA
L
PL
AN
TS
As
me
nt
io
ne
d,
th
e
Pr
io
ri
ty
Po
11
ut
an
t
1i
st
co
ns
is
ts
of
13
me
ta
1s
an
d
th
ei
r
de
ri
va
ti
ve
s,
11
5
or
ga
ni
c
co
mp
ou
nd
s
an
d
cy
an
id
e.
Nh
i1
e
ma
ny
mu
ni
ci
pa
1i
ti
es
hav
e
rec
ogn
ize
d
the
thr
eat
pos
ed
to
the
sta
bi1
ity
of
the
ope
rat
ion
of
the
ir
was
tew
ate
r
tre
atm
ent
p1a
nts
by
met
a1s
and
ins
tit
ute
d
or
con
sid
ere
d
pre
tre
atm
ent
req
uir
eme
nts
for
the
m
und
er
1oc
a1
by1
aws
,
act
ion
in
add
res
sin
g
th
e
im
pa
ct
of
th
is
pa
rt
ic
u1
ar
gr
ou
p
of
co
nt
am
in
an
ts
on
p1
an
ts
wi
th
in
th
e
ba
si
n
has
not
bee
n s
ati
sfa
cto
ry.
A s
urv
ey
of
mun
ici
pa1
tre
atm
ent
p1a
nts
has
sho
wn
tha
t m
eta
1s
do
occ
ur
in
eff
1ue
nts
at
con
cen
tra
tio
ns
whi
ch
are
of
con
cer
n
and
c1o
se
mon
ito
rin
g o
f i
nf1
uen
t m
eta
1s
is
nec
ess
ary
to
ens
ure
the
sta
bi1
ity
of
bio
1og
ica
1
tre
atm
ent
sy
st
em
s“
.
Suc
h m
oni
tor
ing
sho
u1d
be
par
t o
f
a w
e11
ope
rat
ed
and
mai
nta
ine
d s
ewa
ge
tre
atm
ent
p1a
nt
whi
ch,
usi
ng
cur
ren
t
tec
hno
1og
y,
can
be
eff
ect
ive
in
red
uci
ng
the
con
cen
tra
tio
ns
of
mos
t m
eta
1s
in
inf
1ue
nts
to
a s
ati
sfa
cto
ry
deg
ree
.
How
eve
r,
in
gen
era
1
the
se
mat
eri
a1$
do
not
pose
ana1
ytic
a1
and
inte
rpre
tati
ve p
rob1
ems
of t
he d
imen
sion
that
toxi
c
organic contaminants do.
Comp
i1at
ions
of m
unic
ipa1
trea
tmen
t 1
ant
surv
ey d
ata
co11
ecte
d by
Can
adi
an
and
Uni
ted
Sta
tes
inv
est
iga
tor
s
3,1
“ a
re
con
tai
ned
in
Tab
1e
14,
whi
ch
com
par
es
inf
1ue
nt
dat
a,
Tab
1e
15
for
eff
1ue
nt
dat
a,
and
Tab
1e
16
for
s1u
dge
dat
a.
The
com
pou
nds
are
1is
ted
in
ord
er
of
occ
urr
enc
e f
oun
d i
n t
he
U.S.
EPA
40
p1a
nt
stu
die
s.
The
wid
e r
ang
e o
f o
ccu
rre
nce
and
con
cen
tra
tio
n o
f o
rga
nic
con
tam
ina
nts
in
the
mun
ici
pa1
tre
atm
ent
p1a
nt
pro
ces
s i
s c
1ea
r1y
dem
ons
tra
ted
by
the
se
data
.
Whi
1e
the
Can
adi
an
dat
a12
in
Tab
1e
14
ind
ica
te
1ow
er
pri
ori
ty
p01
1ut
ant
con
cen
tra
tio
ns
for
a1m
ost
a11
sub
sta
nce
s,
thi
s r
esu
1t
may
be
at
1ea
st
in
par
t d
ue
to
dif
fer
enc
es
in
sam
p1i
ng,
ana
1yt
ica
1 p
rot
oco
1,
and
rep
ort
ing
.
In
com
par
ing
and
int
erp
ret
ing
the
qua
nti
tie
s s
how
n
in
the
se
tab
1es
it i
s cr
ucia
1 a
1so
to r
evie
w a
numb
er o
f fa
ctor
s su
rrou
ndin
g ea
ch s
tudy
.
 
3.3.1 CANADIAN TOXIC SCREENING PROGRAM
The
data
pres
ente
d in
Tab1
es 1
4, 1
5 an
d 16
, de
scri
bed
as C
anad
ian,
are
a
com
pi1
ati
on
tak
en
fro
m s
amp
1in
g p
rog
ram
s a
t 2
2 m
uni
cip
a1
sew
age
p1a
nts
.
The
scr
een
ing
stu
die
s w
ere
des
ign
ed
to
ide
nti
fy
the
occ
urr
enc
e a
nd
con
cen
tra
tio
ns
of
pri
ori
ty
org
ani
c c
omp
oun
ds
in
mun
ici
pa1
was
tew
ate
r i
nf1
uen
ts,
s1u
dge
s,
and
eff
1ue
nts
.
Com
pos
ite
eff
1ue
nt
sam
p1e
s w
ere
obt
ain
ed
ove
r p
eri
ods
of
7 d
ays
(9
p1a
nts
)
or
24
hou
rs
(6
p1a
nts
).
S1u
dge
sam
p1i
ng
on1
y w
as
per
for
med
at
6
sit
es;
the
gre
at
maj
ori
ty
wer
e "
gra
b"
sam
p1e
s,
a1t
hou
gh
2 w
ere
5 d
ay
%
‘
”
‘
”
“
"
'
$
-
4
(
‘
‘
f
r
.
 TABLE 13
MA
JO
R
IN
DU
ST
RY
CA
TE
GO
RI
ES
WH
IC
H
AR
E
SI
GN
IF
IC
AN
T
SO
UR
CE
S
OF TOXIC SUBSTANCES
 
Au
to
an
d
Ot
he
r
La
un
dr
ie
s
CoaT Mining
ETectropTating
In
or
ga
ni
c
Ch
em
i
ca
T 5
Ma
nu
fa
ct
ur
in
g
Iron and SteeT Manufacturing
Le
at
he
r
Ta
nn
in
g
an
d
Fi
ni
sh
in
g
Ma
ch
in
er
y
an
d
Me
ch
an
ic
aT
Pr
od
uc
ts
A1uminum Forming
Battery Manufacturing
CoiT Coating
Copper Forming
Ei
ec
tr
ic
ai
an
d
ET
ec
tr
on
ic
Co
mp
on
en
ts
Foundries
MetaT Finishing
Ph
ot
og
ra
ph
ic
Eq
ui
pm
en
t
an
d
Su
pp
ii
es
Piastics Processing
PorceTain EnameTing
Adhesives and SeaTants
Expiosives Manufacture
Gum and Wood Chemicals
Pesticide Manufacturing
Pharmaceuticai Manufacturing
Nonferrous MetaTs Manufacturing
Ore Mining and Dressing
Organic Chemicais Manufacturing
Paint and Ink Formulation
Petroieum Refining
Pi
as
ti
c
an
d
Sy
nt
he
ti
c
Ma
te
ri
ai
s
Ma
nu
fa
ct
ur
in
g
Pu
1p
an
d
Pa
pe
rb
oa
rd
M1
11
5
an
d
Co
nv
er
te
d
Pr
od
uc
ts
Rubber Processing
So
ap
an
d
De
te
rg
en
t
Ma
nu
fa
ct
ur
in
g
Textiie MiTTs
Timber Products Processing
Re
fe
re
nc
e
-
U.
S.
EP
A
Tr
ea
ta
bi
Ti
ty
Ma
nu
a1
1°
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TABLE 14
COMPARISON OF INFLUENT PRIORITY POLLUTANT OCCURRENCES
     
EPA 40 EPA 10— EPA 30—
CANADIAN STUDIES13 PLANT STUDY“ PLANT STUDY” DAY STUDY15
COMPOUND
CONC. CONC. CONC. CONC.
PERCENT RANGE PERCENT RANGE PERCENT RANGE PERCENT RANGE
OCCURRENCE (ug/L) OCCURRENCE (ug/L) OCCURRENCE (ug/L) OCCURRENCE (ug/L)
Zinc 100 22—9250 100 62—9000 100 100-830
cyanide 100 3 7580 67 107340 97 ND-334
Copper 100 7‘2300 100 11-1090 100 26—130
Toluene 80 1:100 96 1-13000(27) 95 1—2100 97 N031600
1.1.2.2 TetrachToroethene 60 13100 95 1-5700(23) 90 1—1250 100 9—450
Chromium 95 8—2380 93 3 6950 100 26-2920
MethyTene ChTOride 80 13100 92 1-49000(38) 88 1-125 100 12:440
bis(2—Ethy1hexy1)phthalate 60 1:10 92 2—670(27) 98 1 1610 79 1101160
ChToroform 80 1:10 91 1—430( 7) 77 1— 1100 97 NDIISO
Trich'loroethyTene 80 13100 90 1—1800(28) 68 1—500 97 NDZZSO
1.1.1 TrichToroethane 60 1:10 85 1—30000(29) 75 1—1800 83 ND3240
EthyTbenzene 100 1:10 80 1—730(29) 68 1-135 86 NDZ63
Phenol 40 13>100 79 1—1400 72 211200 97 N03646
NickeT 79 5 5970 90 67559 72 25-350
Silver 71 2-320 97 1—80 100 2—10
Mercury 70 200-4000 75 100-7000 66 ND- 1000
Di—n—butyTphthaTate 20 13100 64 1-140 80 1-200 52 ND:67
trans~1.2 Dich10roethyTene 40 13100 62 1—200 65 1:98 41 ND—S
Lead 62 16-2540 62 50—1400 34 ND-97
Benzene 80 1:10 61 1—1560(2) 72 1-130 100 8:60
ButyT BenzylphthaTate 20 1:>100 57 2—560 22 1-110
Cadmium £6 1 1800 35 3—1370 34 ND-40
DiethyT Phthalate 53 1-42 65 1-24 48 ND-21
Naphtha‘lene 49 1-150 38 1—380 66 ND-39
1.1—D1'ch10roethane 31 1-24 15 1-87 10 ND—Z
PentachTorophenoT 40 <10 29 1-640 8 1353 17 NDZ13
Gama-BHC 26 20-3900 13 400—500 0 ND-ND
1.1—Dich10roethy1ene 26 1 243 17 1-29 14 ND—EO
1.2—Dich10r0benzene 23 1-440 23 1—350 0 ND—ND
Anthracene/Phenanthrene 60 1:10 20 1—93 18 1 390 34 NOT
1.4-D1'ch10robenzene 17 2—200 12 4-60 48 ND—35
Arsenic 15 2—80 57 164 24 ND 32
1.2-Dich10roethane 40 1:10 15 1—76000 12 3:1300() 3 ND-l
Antimony 14 1—192 42 1422 17 ND—17
Ch10robenzene 40 1310 13 1—1500 15 1—10 14 NW?
Ch1or0tnethane (MéthyT ChToride) 20 17100 11 1—1900 15 10-460 3 ND—350
Dimethy'l PhtaTate 11 1-110 10 4-34 3 ND<17
1.2.4-Tr1‘ch10r0benzene 10 3-4300 10 54-4600 79 ND-91
2.4—Dimethy1phen01 40 11100 10 1-55 15 3:56 21 N052]
Carbon TetrachToride 20 1:10 9 1-1900 3 132 3 ND—1
TrichTorofTuoromethane 9 1—190 2 1‘1 24 1—5
SeTenium 9 1-10 35 1—10 3 ND—3
DichTorobrmnomethane 8 1—22
ND - Not detected.
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 Table 14 - cont'd.
    
L2—ChToronaphtaTene
EPA
40-
EPA
10—
EPA
30—
CANA
DIAN
STUD
IES”
PLAN
T ST
UDY”
PLAN
T ST
UDY”
DAY
STUD
Yls
COMPOUND
CONC
.
CONC
.
CONC
.
CONC
.
PERC
ENT
RANG
E
PERC
ENT
RANG
E
PERC
ENT
RANG
E
PERC
ENT
RANG
E
OCCU
RREN
CE
(“g/L
)
OCCUR
RENCE
(ug/L
)
OCCU
RREN
CE
(ug/L
)
OCCU
RREN
CE
(us/L
)
A1 ph
a—BH
C
8
20—4
400
3
500—
500
0
ND-N
D
1.1.
2.2—
Tetr
ach1
0roe
than
e
20
1:10
7
1 52
N038
FTuo
rant
hene
20
1310
7
1-5
20
2—57
21
ND-l
Z
1.1.
2—Tr
ich1
0roe
than
e
7
1-13
5
7
ND-2
7
ND-2
1.2—
Dich
‘lor
opro
pane
7
1-26
00
2
88-8
8
7
ND-l
Di—N
~0ct
y1
Phth
aTat
e
7
2—21
0
25
2—90
3
ND-7
2.4-
Dich
'lor
ophe
n01
7
1—?5
7
108—
1190
72
ND-3
l
Pyre
ne
7
1 84
22
1-25
21
ND-
H
1.3-
Dich
10ro
beni
ene
7
2-27
0
2
1—1
79
ND-l
O
Viny
T Ch
lori
de
(ChT
orn
Ethy
Tene
)
6
2889
00
13
6‘70
000
3
ND—6
60
2.4.
6—Tr
1’ch
10ro
phen
o]
20
1:10
5
1—11
5
4—12
14
N012
Hept
ach'
lor
5
805
00
PCB~
1242
5
2300
—496
00
FTuo
rene
20
1510
4
L5
10
6-62
34
ND-I
Z
p—Ch
Toro
-m-c
reso
]
20
1:10
3
1—41
2
10
N014
Brom
omet
hane
(Met
hyT
Brom
ide)
40
1:10
3
18-1
64
Bery
lh‘u
m
3
1-4
14
N0-1
2
Acen
apht
hene
3
1 21
20
6-19
50
Chry
sene
3
1-15
10
2-8
7
ND-A
1.2-
Benza
nthr
acen
e
3
1—15
10
2-16
3
ND 59
DeTta
BHC
3
100—1
400
5
800-
3500
2-Ch1
0roph
enol
3
1—5
3
39—10
8
10
ND—ZA
ThaT
h’um
3
1—19
10
1-10
0
ND-ND
Ch'lo
rodib
romom
ethan
e
3
1—3
1—1
Bromform 2 1-81
DichTorodi f1 uoromethane 40 1?> 100 2 42— 1000
1.3—D
ich‘l
oropr
opyTe
ne
2
2-100
7
ND—l
Isoph
orone
2
5-23
2
2—2
N—NitrosodiphenyTamine Z 1-14
b151
2-Ch
10ro
etho
xyme
than
e
20
1:10
1
5
10
135
17
ND:3
3
Hexac
hTOro
benze
ne
1
1—20
2-
10—10
1.2—D
'iphe
ny1hy
draz1
'ne
1
1—50
10
2—6
17
ND-?
A1 dri
n
1
30—50
00
3
100-1
800
Indeno (1.2.3-C.D) Pyrene 1 5 5
Benzo (A) Pyrene 1 5-10
2.4 D
initr
oto‘l
uene
1
2 8
3
13 18
A1pha
—Endo
su1 f
an'
1
470-
2700
0
ND-N
D
Ch'lo
roeth
ane
1
3-38
28
15 1
600
PCB-1
254
1
450-5
500
1.12
—Ben
zope
ry1e
ne
1
5—35
1.2:5.6-Dibenzanthracene 1 5—5
3.4 BenzofTuoranthene 1 5‘5
11. 12-Benzof1uoranthene 1 5—5
HexachToroethane 1 6-12
1 3—7
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EPA 40-
EPA 10—
EPA 30-
CANADIAN STUDIES” PLANT STUDY” PLANT STUDY” DAY STUDY”
COMP
OUND
  
CONC.
CONC.
CONC.
CONC.
PERCENT RANGE PERCENT RANGE PERCENT RANGE PERCENT RANGE
OCCURRENCE (pg/L) OCCURRENCE (pg/1) OCCURRENCE (pg/L) OCCURRENCE (ug/L)
4.4'—DDD
310—770
BETA—BHC
10—1000
Dieldrin
30—40
Heptachlor epoxide
1 230-500
2 900—900
2-Nitropheno]
20 1:10
<1 64
AcenaphthyTene
<1 5-5
3 1—2
14 ND—6
HexachTorobutadiene
<1 5—5
2.6—Dinitrotoluene <1 5-5 3 20—25
4-8romopheny1 Phenyl Ether <1 5—5
AcryTonitriTe
<1 82—82
2—Ch10roethy1 Vinyl E
ther
<1 10—10
2.4—Dinitrophen01
<1 7-7
2 35 35
7 ND-4
4.4'-DDT
<1 1200—1200
3.3'-Dich10
robenzidine
H
H
I
-
i
-
4
4
-
19—209
15—220
4—Nitrophen01
470-550 3
ND—36
4.4'-DDE
400—400
N—Nitrosodi—N—Propy1a
mine
3 ND—28
bis—(2 Ch10roethy1)eth
er 20
1:10
2 748
3 ND14
AcenapthTen
e
28 N
D—220
Nitrobenzene
m
N
M
N
  
 ~
\
'
CMPARISON OF EFFLUENT PRIORITY POLLUTANT OCCURRENCES
TABLE 15
    
EPA
40-
EPA
30.
CANADIAN STUDIES‘3 PLANT STUDY“ PLANT STUDY” DAY STUDY15
COMPOUND CONC . CONC . CONC . CONC .
PERCENT RANGE PERCENT RANGE PERCENT RANGE PERCENT RANGE
OCCURRENCE (ug/L) OCCURRENCE (ug/L) OCCURRENCE (“g/L) OCCURRENCE (ug/L)
Cyanide 97 2-2140 56 10-400 100 12-603
Zinc 94 18—3150 95 11—3800 100 35—200
Copper 91 3—255 82 4-169 67 ND—140
Methylene Chloride 79 17100 86 1362000 87 13135 100 147820
Chromlun 85 2—759 83 3-890 90 ‘ ND-430
MSW-Ethyl hexyl )phthalate 21 13100 84 13370 95 13418 47 NDSZZO
Chlorofom 92 13100 82 1:87 63 13106 100 11:62
1.1.2.2—Tetrachloroethene 54 1”100 79 71200 28 1:200 83 ND=43
N1cke1 75 7-679 85 5—351 50 ND—170
Toluene 63 11>100 53 11100 40 13140 97 N01670
Di-n-butylphthalate 33 12>100 52 1:97 78 13138 30 ND:19
1.1.1-l’rlchloroethane 25 1 100 52 173500 43 1:70 50 NDZGS
Trlchloroethylene 33 1-10 45 13230 32 2-630 63 ND:58
Gama-BHC 33 10—1400 8 500—500 0 ND-ND
Mercury 31 200—1200 17 100—2000 7 ND-300
Phenol 71 17100 29 1:89 27 1:35 93 ND-520
Caaniun 28 2-82 23 1—199 13 ND—29
Silver 25 1-30 51 1-44 83 110-5
Ethylbenzene 29 1:10 24 1:49 13 15120 60 NDIZZ
Benzene 46 12>100 23 1'72 15 1:53 100 1:18
Pentachlorophenol 13 1310 21 1-440 7 N032
Lead 21 20-217 28 40-400 10 ND-57
Bromodichloromethane 13 1:10 16 1:6
Diethylphthalate 38 13100 13 1'7 43 1:52 50 NDZ37
1.2-Trans-chhloroethylene 13 1-17 20 1-5 0 ND-ND
Antimony 13 1-60 37 1-30 7 ND-10
Arsenic 12 1-72 50 1—122 7 ND-14
Butyl Benzyl phthalate 13 F100 11 1:34 10 112200
1.1-chhloroethylene 21 13>100 10 13100 6 N033
Selenium 10 1-150 37 1-1045 0 ND—ND
leromochloromethane 29 1:10 8 1:5
Alpha BHC 8 20-740 3 200-600
1.2-Dichloroethane 21 1:100 8 1313000 2 l
1.1-chhloroethane 13 13100 8 1:6
1.2-chhlorobenzene 8 1:100 8 1:27 7 1:6 3 NDZZS
Chlorounethane 13 1‘10 7 2-540 10 5—335
Carbon Tetrachloride 13 13>100 6 1:67
Naphthalene 13 13100 6 1:24 10 ND » 15
2.4—chhlorophenol A 1-3 - 5 209-470 60 ND-l7
1.2-Dichloropropane 4 1—8
1.2.4-Trichlorobenzene 4 3-310 8 2-10 63 ND-48
Di-N-Octyl Phthalate 4 5—13 20 1-12 10 ND—57
Trichlorofluoromethane - 4 1-14 17 1-5
ND - Not detected.
-45-
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EPA 40 EPA 10‘ EPA 30-
CAN
ADI
AN
STU
DIE
S1 3
PLA
NT
STU
DY”
PLA
NT
STU
DY”
DAY
STU
DY1
5
COM
POU
ND
CONC
.
CON
C.
CON
C.
CON
C.
PERC
ENT
RANG
E
PERC
ENT
RANG
E
PERC
ENT
RANG
E
PERC
ENT
RANG
E
OCCU
RREN
CE
(ug/
L)
OCCU
RREN
CE
(pg/
L)
OCCU
RREN
CE
(ug/
L)
OCCU
RREN
CE
(ug/
L)
2.4-
Dime
thy1
phen
01
13
1:10
4
1:10
5
1
37
ND-"
17
Ant
hra
cen
e/P
hen
ant
hre
ne
25
1'>
100
3
1:3
2
2
4
1.1.
2. 2—
Tetr
ach‘
l or
oeth
ane
4
1:10
3
1:5
3
ND33
1.1.
2~Tr
ich‘
loro
etha
ne
17
1 10
3
1:6
3
N052
Bro
mof
orm
4
103
100
3
1:5
2.4.
6—Tr
ich1
orop
hen0
1
1031
00
3
133
13
N016
Ch1o
robe
nzen
e
3
1-9
3
2—2
7
ND-Z
1.4—
Dich
1oro
benz
ene
3
3—9
2
4 4
20
ND-l
l
Z-Ni
trop
heno
1
3
5—14
3
ND-l
A1 dr
i n
3
1000
—600
0
2
100—
100
Delt
a—BH
C
3
20—1
300
3
300—
500
Viny
l Ch
10r1
'de
2
2~20
0
10
2300
—580
0
1. Z—
Benz
anth
race
ne
2
1— 11
Beta
—BHC
2
40-1
700
2
500—
500
Tha1
11um
2
1—2
8
1-9
0
ND—N
D
Hept
achT
or
2
30—1
500
5
500-
500
Hept
achT
or e
poxi
de
2
90- 5
00
2
200-
200
1.3-
D1'c
h‘lo
robe
nzen
e
8
1:10
2
5
50
ND'—‘1
1
Dimet
hy'l
phth
alat
e
8
13>1
00
2
1:5
2
2
10
NOT-2
8
4-Nit
rophe
no'l
4
10310
0
2
51220
6
N0331
Acen
apht
hene
4
10310
0
2
1:7
12
1-25
13
ND-"4
3
Chry
sene
4
10310
0
2
1:11
p-Ch‘
loro—
m-cre
sol
8
1:10
1
1—4
3
N053
Pyre
ne
8
1'10
1
5
10
2-11
D'ic
m oro
di f1
uoro
meth
ane
4
>100
1
58
Acen
apht
hy1e
ne
4
10310
0
1
5
3
N032
F1 uor
ene
4
10:10
1
1:5
2
3
11
ND—l
Hexach‘lorobenzene 4 10: 100 1 1:10
BeryI 1 1'um l 1- 12
Methy1 Bromide 1 31-220
PCB-
1242
1
750-2
600
F1uo
rant
hene
1
5 5
10
7‘33
3
ND-N
D
Isoph
orone
1
1— 12
5
2-8
4. 4' -DDD 1 60 — 300
Inden
o (1
.2.3-
C.D)
Pyren
e
1
4—5
2
42-42
2-Ch10
rophen
o'l
1
1-5
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 TABLE 16
COMPARISON OF SLUDGE PRIORITY POLLUTANT OCCURRENCES
  
EPA 40- EPA 10— EPA 30—
CANADIAN STUDIES 1 3 PLANT STUDY 1 " PLANT STUDY 1 “ DAY STUDY 1 5
COMPOUND
CONC. CONC. CONC.
PERCENT RANGE PERCENT RANGE PERCENT RANGE PERCENT CONC.*
OCCURRENCE ( 119/9) OCCURRENCE (ug/L) OCCURRENCE tug/L) OCCURRENCE (tag/9)
b15(2-Ethy1hexy'l )phthalate 92 15>100 95 2-47000 100 440547000 18 1801770
Pyrene 38 11> 100 53 171700 57 41133000 38 63108
Anthracene/Phenanthrene 23 13>100 48 1310100 31 98335000 25 13157
Di-n-butyTphthaTate 92 1:>100 45 1—6900 40 4013066 <1 ND311
F1 uoranthene 23 13> 100 44 139930 57 4337000 55 173196
Buty] Benzylphthalate 38 1‘100 43 2—45000 17 16011090 10 24:33
Naptha1 ene 23 15100 34 135200 38 19938100 70 46:538
Chrysene 15 1:100 31 131500 29 200115000 22 4:44
1. 4-Dich10robenzene 8 1:10 17 2- 12000 29 55-3700 22 N0341
1.1.2.2«Tetrach10roethane 15 1-3040 24 4-94 <1 <1
PentachTorophenOT 8 1-10 14 10510500 5 1503250 3 N035
Ch'lorobenzene 13 1—687 51 5- 1090 8 <1
1.2.4-Trfch10robenzene 13 2-8300 12 2100—15000 90 115—684
3.4 Benzof‘l uoranthene 11 12400
Di-n-octylphtha‘late 31 1:10 10 431024 <1 N035
1. 2-Dich10roethane 10 1— 10010 10 17-27 <1 N0-4
DichTorodi f1 uoromethane 9 2-4300 7 26-821
1. 3-D1ch10robenzene 9 14 e 1900 7 608—4100 0 ND-ND
Methyl phthaTate 23 1:10 9 11786 7 515120 <1 NDZ37
11.12 Benzof‘luoranthene 8 1 379
Vinyl ChTOMde 8 8—62000 2 8170-8170 <1 <1
ThaTHum 7 1—31 10 8-251
Ch10roethane 7 5—71000 5 11—18 <1 <1
1. 2-D'1ch'loropropane 6 1— 103 34 2— 53 0 ND-ND
Dichlorobromomethane 6 3-260 12 79—853 0 ND—ND
MethyT ChTor'ide 6 12-6100 7 1—6 0 ND-ND
FTuorene 23 l:>100 6 1-1300 7 23056300 32 ND—55
Benzo(a )pyrene 23 13100 5 13490 7 19000—92000 5 ND?31
Acenaphthene 8 1:10 5 654600 5 4900512000 12 NDZIG
DimethyT phtha'l ate 8 1:10 5 3:650
Trichlorofluorunethane 5 2-113 15 3-353 0 ND-ND
Methyl Bromide 4 33-30000
1,1. 2—Tr1ch10roethane 4 1—2100 2 38-38 28 <1-63
Carbon Tetrachlorfde 4 5— 3030 2 33—33 0 ND—ND
1.1—01ch10roethy1ene 3 1-14000 2 272-272 0 ND—ND
CMorobidromomethane 2 10-75 0 ND—ND
1.12-Benzopery1ene ‘ 2 12—133
Indeno(1.2-cd)pyrene ‘ 23 13100 2 173102 <1 ND—S
2.4-Dichlorophenol 15 1310 2 141298 10 34033800
2-Ch‘loropheno‘l 8 1- 10 2 11772
Hexach‘orobenzene 8 1:10 2 28- 780 7 475402
Acry10nitr11e 1 5—290 5 4—119
ParacMorometa Cresol 1 12-35 0 ND-ND
AcenaphthyT ene 15 1- 100 l 24 ~ 320 2 52 7 2:5
*Range represents average concentration of primary and secondary sTudges.
ND — Not detected.
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C
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.
EP
A
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t
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y
wa
s
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e
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th
e
1a
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es
t
an
d
mo
st
de
ta
i1
ed
st
ud
ie
s
of
th
e
oc
cu
rr
en
ce
an
d
fa
te
of
pr
io
ri
ty
po
11
ut
an
ts
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mu
ni
ci
pa
1
wa
st
ew
at
er
tr
ea
tm
en
t
p1
an
ts
l“
.
Th
e
da
ta
1i
st
ed
in
Ta
b1
es
14,
15
an
d
16
as
th
e
"40
p1
an
t
st
ud
y"
,
th
e
"E
PA
10
p1
an
t
st
ud
y"
,
an
d
"E
PA
-3
0
da
y
st
ud
y"
a11
ori
gin
ate
d w
ith
the
40
p1a
nt
sur
vey
,
whi
ch
was
dir
ect
ed
by
the
U.S
.
EPA
Eff1uent Guide1ine Division in 1978.
The
30
day
stu
dy
was
an
ini
tia
1
pha
se
of
the
40
p1a
nt
sur
vey
.
A s
ing
1e
p1a
nt
wit
h
50%
ind
ust
ria
1
inf
1ue
nt
and
a
des
ign
f1o
w
of
160
,00
0 m
a/d
,
ori
gin
ati
ng
fro
m
man
y
of
the
ind
ust
ria
1
sec
tor
s
1is
ted
as
ass
oci
ate
d
wit
h
pri
ori
ty
po1
1ut
ant
s
was
sam
p1e
d
und
er
EPA
con
tra
ct
by
E.C
.
Jor
dan
Co.
of
Por
t1a
nd,
Mai
ne‘
s.
Twe
nty
fou
r
(24
)
hou
r
com
pos
ite
sam
p1e
s
of
inf
1ue
nt
and
eff
1ue
nt,
a1o
ng
wit
h
a c
omp
osi
te
dai
1y
s1u
dge
sam
p1e
mad
e
up
of
3
ind
ivi
dua
1
gra
b
sam
p1e
s,
wer
e
obt
ain
ed
for
30
con
sec
uti
ve
day
s.
The
1ar
ges
t s
egm
ent
of
the
pro
gra
m,
the
40
p1a
nts
sur
vey
ed
by
Bur
ns
and
Ree
l“,
var
ied
in
cap
aci
ty
fro
m 1
9,0
00
to
760
,00
0 m
3/d
and
the
amo
unt
of
ind
ust
ria
1
was
tew
ate
r
in
inf
1ue
nt
str
eam
s
var
ied
fro
m
2 t
o 6
5
per
cen
t.
A11
p1a
nts
pro
vid
ed
som
e f
orm
of
sec
ond
ary
tre
atm
ent
, m
ost
fre
que
nt1
y u
sin
g t
he
act
iva
ted
s1u
dge
pro
ces
s.
At
mos
t o
f t
he
p1a
nts
, a
min
imu
m o
f s
ix
24-
hou
r
com
pos
ite
sam
p1e
s o
f t
he
inf
1ue
nt
and
eff
1ue
nt
wer
e c
o11
ect
ed.
Ove
r t
he
sam
e
per
iod
,
dai
1y
com
pos
ite
s1u
dge
sam
p1e
s w
ere
mad
e u
p f
rom
a m
ini
mum
of
6 g
rab
samp es.
0n
com
p1e
tio
n
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,
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.
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pro
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str
eam
;
how
eve
r,
as
wou
ld
be
exp
ect
ed,
the
con
cen
tra
tio
n
of
the
se
sub
sta
nce
s
in
the
slu
dge
is
inc
rea
sed
sub
sta
nti
all
y.
Thi
s
inc
rea
se
in
con
cen
tra
tio
n o
f
org
ani
c c
ont
ami
nan
ts
in
the
slu
dge
has
rai
sed
con
cer
ns
wit
h r
ega
rd
to
the
app
rop
ria
te
dis
pos
al
of
thi
s m
ate
ria
l
and
add
iti
ona
l
res
ear
ch
is
nee
ded
to
address these concerns.
3.4 TREATABILITY RESEARCH
In
bot
h C
ana
da1
7 a
nd
the
Uni
ted
Sta
tes
,18
a g
rea
t d
eal
of
res
ear
ch
eff
ort
has
bee
n f
ocu
sse
d o
n t
he
tre
ata
bil
ity
of
org
ani
c c
ont
ami
nan
ts
by
con
ven
tio
nal
was
tew
ate
r t
rea
tme
nt
pro
ces
ses
.
Typ
ica
lly
, t
hes
e a
re
ben
ch
or
pil
ot
pla
nt
sca
le
eff
ort
s,
usi
ng
mun
ici
pal
—in
dus
tri
al
was
tew
ate
r i
nfl
uen
ts
spi
ked
wit
h k
now
n q
uan
tit
ies
of
sel
ect
ed
org
ani
c c
ont
ami
nan
ts.
A f
ew
of
the
se
stu
die
s a
nd
the
ir
fin
din
gs
wil
l
be r
evi
ewe
d b
rie
fly
her
e.
The
U.S.
EPA,
at i
ts M
unic
ipal
Envi
ronm
enta
l R
esea
rch
Labo
rato
ry,
trea
ted
a mu
nici
pal-
indu
stri
al
wast
ewat
er s
pike
d wi
th 2
2 se
mi-v
olat
ile
orga
nic
com
pou
nds
thr
oug
h a
pil
ot-
sca
le
act
iva
ted
slu
dge
pla
nt"
.
Sev
en
of
the
spi
ked
con
tam
ina
nts
wer
e t
hos
e m
ost
com
mon
ly
fou
nd
in
the
EPA
25
and
40
pla
nt
stu
die
s.
As
see
n i
n T
abl
e 1
7,
the
rem
ova
l o
f t
hes
e c
ont
ami
nan
ts
var
ied
fro
m
81 t
o 99
perc
ent,
whic
h su
gges
ts t
hat
in t
his
sett
ing,
wher
e co
mpar
ativ
ely
good
proc
ess
cont
rol
is p
rovi
ded,
and
for
thes
e pa
rtic
ular
comp
ound
s, a
n
activated sludge plant can reduce their concentration from influent to
effl
uent
sign
ific
antl
y.
Howe
ver,
cert
ain
comp
ound
s, m
ost
nota
bly
lind
ane,
bis
(2-e
thyl
hexy
l) p
htha
late
, ph
enol
and
di—n
-but
ylph
thal
ate
pass
ed t
hrou
gh
to t
he
effluent in analytically significant concentrations.
Another bench-scale study was conducted at Oklahoma State University,2°
usin
g sm
all
cont
inuo
us-f
low
acti
vate
d sl
udge
reac
tors
to t
reat
a sy
nthe
tic
wast
e wa
ter,
incl
udin
chem
ical
s t
ypic
ally
foun
d in
chem
ical
indu
stry
and
petroleum refinery ef luent. Thirteen relatively biodegradable organic
priority pollutants, three of which were among the most common in the 25 and
40 plant studies, were examined and more than 99 percent removals were
achieved for most of these compounds. However, given the ideal process
cont
rol
cond
itio
ns,
the
synt
heti
c na
ture
of t
he w
aste
wate
r,
and
the
limi
ted
number of organic contaminants in the influent, these results cannot be
routinely extrapolated to predict the performance of full scale treatment
plants in dealing with organic contaminants.
Attempts have also been made to predict the treatability of organic
compounds by a review of their associated parameters, such as the Henry's Law
Cons
tant
, th
e pa
rtit
ion
coef
fici
ent,
the
exte
nt o
f bi
odeg
rada
tion
, an
d ca
rbon
sorption, as established by standardized tests. One aspect of this work, has
show
n th
e de
velo
pmen
t of
a pr
obab
ilit
y eq
uati
on t
o es
tima
te t
reat
abil
ity,
with
promising resultSZI. The model, when applied to 292 known degradable
compounds, correctly classified 270; however, only 39 of 57 known
nondegradable compounds were correctly identified. While further development
is needed this work could provide a valuable tool in assessing treatability at
reduced cost.
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th
e
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ed
.
Th
e
ma
jo
r
re
st
ra
in
ts
co
ul
d
be
li
st
ed
as
fo
ll
ow
s:
i
Th
e
li
mi
te
d
ex
te
nt
of
th
e
da
ta
ba
se
.
Pa
rt
ic
ul
ar
ly
in
th
e
ca
se
of
th
e
25
pl
an
t,
40
pl
an
t,
an
d
Ca
na
di
an
st
ud
ie
s,
th
e
da
ta
ba
se
co
ns
is
ts
of
li
mi
te
d
nu
mb
er
of
co
mp
os
it
e
sa
mp
le
s
ta
ke
n
ov
er
a
pe
ri
od
of
se
ve
n
da
ys
or
le
ss
.
Gi
ve
n
th
e
la
rg
e
nu
mb
er
of
tr
ea
tm
en
t
pl
an
ts
as
we
ll
as
th
e
va
ri
ab
il
it
y
in
th
ei
r
pr
oc
es
s
de
si
gn
,
op
er
at
io
n
an
d
ma
in
te
na
nc
e
pr
og
ra
ms
,
an
d
th
e
di
st
in
ct
io
ns
in
co
mp
os
it
io
n
of
in
fl
ue
nt
bo
th
wi
th
in
an
d
am
on
g
pl
an
ts
,
th
es
e
da
ta
ar
e
on
ly
in
di
ca
ti
ve
of
wh
at
mi
gh
t
be
an
ti
ci
pa
te
d
at
mu
ni
ci
pa
l
pl
an
ts
an
d
re
qu
ir
e
fu
tu
re
ve
ri
fi
ca
ti
on
.
ii Analytical Quality.
An
al
yt
ic
al
me
th
od
ol
og
y
fo
r
th
e
is
ol
at
io
n
of
th
e
11
5
or
ga
ni
c
pr
io
ri
ty
po
ll
ut
an
ts
di
vi
de
s
sa
mp
le
s
in
to
pu
rg
ea
bl
e
(v
ol
at
il
e)
,
ac
id
,
ba
se
ne
ut
ra
l,
an
d
ne
ut
ra
l
cl
as
se
s.
Qu
an
ti
fi
ca
ti
on
of
th
e
re
co
ve
re
d
or
ga
ni
cs
is
ge
ne
ra
ll
y
ac
co
mp
li
sh
ed
by
ga
s
ch
ro
ma
to
gr
ap
hy
co
up
le
d
wi
th
ma
ss
sp
ec
tr
om
et
er
y.
Wh
il
e
a
ba
si
c
me
th
od
ol
og
y
fo
r
re
co
ve
ry
an
d
de
te
ct
io
n
of
th
es
e
co
mp
ou
nd
s
fr
om
wa
st
ew
at
er
pr
oc
es
s
st
re
am
s
ha
s
ev
ol
ve
d
al
on
g
wi
th
th
e
pr
io
ri
ty
po
ll
ut
an
t
li
st
,
th
er
e
is
no
si
ng
le
l
ap
pr
oa
ch
wh
ic
h
wi
ll
en
su
re
co
mp
le
te
re
co
ve
ry
of
al
l
co
nt
am
in
an
ts
fr
om
i
al
l
sa
mp
le
ma
tr
ic
es
.
Pr
ac
ti
ca
l
de
te
ct
io
n
fo
r
mo
st
or
ga
ni
c
su
bs
ta
nc
es
in
wa
st
ew
at
er
is
ap
pr
ox
im
at
el
y
1
pg
/L
;
fo
r
th
e
pe
st
ic
id
es
gr
ou
p,
th
is
li
mi
t
is
10
pg
/L
.
Te
st
s
us
in
g
wa
st
ew
at
er
sp
ik
ed
wi
th
a
li
mi
te
d
nu
mb
er
(t
yp
ic
al
ly
6)
of
or
ga
ni
c
pr
io
ri
ty
po
ll
ut
an
ts
sh
ow
ed
re
co
ve
ri
es
va
ri
ed
fr
om
25
to
16
4
pe
rc
en
t,
wi
th
pe
rc
en
t
re
la
ti
ve
er
ro
r
ra
ng
in
g
up
to
:_
85
%2
2.
Th
us
re
co
ve
ri
es
of
th
e
en
ti
re
11
5
po
ll
ut
an
ts
fr
om
in
fl
ue
nt
,
ef
fl
ue
nt
an
d
sl
ud
ge
sa
mp
le
s
ca
n
be
ex
pe
ct
ed
to
be
su
bj
ec
t
to
th
e
sa
me
de
gr
ee
of
va
ri
ab
il
it
y.
Thi
s
var
iab
ili
ty
occ
urs
des
pit
e
the
exp
ens
e
ass
oci
ate
d w
ith
rig
oro
us
ap
pl
ic
at
io
n
of
ex
ac
ti
ng
pr
ot
oc
ol
s
an
d
th
e
us
e
of
so
ph
is
ti
ca
te
d
an
al
yt
ic
al
eq
ui
pm
en
t,
wh
ic
h
ma
ke
su
ch
sa
mp
li
ng
be
yo
nd
th
e
ca
pa
bi
li
ty
of
al
l
bu
t
th
e
la
rg
es
t
mu
ni
ci
pa
l
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
ts
in
No
rt
h
Am
er
ic
a.
To
pl
ac
e
th
e
an
al
yt
ic
al
pr
ob
le
m
in
pe
rs
pe
ct
iv
e,
th
es
e
pr
og
ra
ms
fr
eq
ue
nt
ly
in
vo
lv
e
a
se
ar
ch
fo
r
or
ga
ni
c
co
mp
ou
nd
s
in
tr
ea
tm
en
t
pl
an
t
in
fl
ue
nt
wh
os
e
to
ta
l
co
nc
en
tr
at
io
n
do
es
no
t
of
te
n
exceed 1 mg/L.
3.6 SUMARY
,
i
1.
Cu
rr
en
t
da
ta
su
gg
es
t
th
at
ma
ny
to
xi
c
or
ga
ni
c
po
ll
ut
an
ts
on
th
e
EP
A
-
‘
Pr
io
ri
ty
Po
ll
ut
an
t
li
st
ar
e
bi
od
eg
ra
da
bl
e.
In
th
e
co
nc
en
tr
at
io
ns
.
‘
ty
pi
ca
ll
y
en
co
un
te
re
d
in
mu
ni
ci
pa
l
tr
ea
tm
en
t
pl
an
t
in
fl
ue
nt
,
a
we
ll
n
de
si
gn
ed
an
d
op
er
at
ed
bi
ol
og
ic
al
tr
ea
tm
en
t
pl
an
t
sh
ou
ld
be
ef
fe
ct
iv
e
in
=.
re
du
ci
ng
ma
ny
of
th
em
to
co
nc
en
tr
at
io
ns
ap
pr
oa
ch
in
g
th
e
li
mi
t
of
‘
de
te
ct
io
n.
Ho
we
ve
r,
th
e
va
ri
ab
il
it
ie
s
in
pr
oc
es
s
ty
pe
,
qu
al
it
y
of
op
er
at
io
n
an
d
re
la
te
d
ra
no
va
bi
li
ty
an
d
th
e
sh
ee
r
nu
mb
er
of
co
nt
am
in
an
ts
in
th
e
in
fl
ue
nt
of
so
me
pl
an
ts
wi
ll
re
su
lt
in
th
e
pr
es
en
ce
of
so
me
pr
io
ri
ty
-53-
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pol
lut
ant
s
abo
ve
det
ect
abl
e q
uan
tit
ies
in
mun
ici
pal
tre
atm
ent
pla
nt
eff
lue
nts
.
In
som
e i
nst
anc
es
the
se
con
cen
tra
tio
ns
wil
l
app
roa
ch
or
exc
eed
water quality criteria for a variety of uses.
Att
ent
ion
sho
uld
be
giv
en
to
ind
ust
ria
l
pre
tre
atm
ent
and
sew
er
use
con
tro
l
pro
gra
ms
to
ens
ure
tha
t
tox
ics
are
ade
qua
tel
y
add
res
sed
.
Fur
the
r i
nte
nsi
ve
sam
pli
ng
and
ana
lyt
ica
l w
ork
are
req
uir
ed
at
mun
ici
pal
tre
atm
ent
pla
nts
to
ext
end
the
ava
ila
ble
dat
a
bas
e
for
tox
ic
org
ani
c
tre
atm
ent
eff
ect
ive
nes
s a
nd
thu
s a
cco
unt
for
the
var
iab
ili
ty
in
inf
lue
nt
qua
lit
y,
flo
w,
ope
rat
ion
and
tre
atm
ent
pro
ces
s t
ype
.
Clo
se
att
ent
ion
sho
uld
be
giv
en
to
qua
lit
y a
ssu
ran
ce
whe
n e
xec
uti
ng
suc
h s
tud
ies
to
ens
ure
the value of the data obtained.
In
the
int
eri
m,
res
ear
ch
to
dat
e h
as
ind
ica
ted
tha
t a
goo
d g
ras
p o
f
ope
rat
ing
pri
nci
ple
s,
cou
ple
d w
ith
eff
ect
ive
ope
rat
ing
pra
cti
ces
and
mai
nte
nan
ce,
can
sig
nif
ica
ntl
y i
mpr
ove
the
rem
ova
l
eff
ici
enc
y o
f
bio
log
ica
l
tre
atm
ent
pla
nts
for
tox
ics
as
wel
l
as
imp
rov
e o
the
r a
Spe
cts
of
pla
nt
per
for
man
ce.
Jur
isd
ict
ion
s s
hou
ld
mov
e t
o e
nsu
re
tha
t p
rOp
er
ope
rat
ing
pro
ced
ure
s a
nd
app
rOp
ria
te
per
son
nel
tra
ini
ng
pro
gra
ms
are
instituted at treatment plants in the basin.
Whi
le
som
e p
rog
res
s h
as
bee
n m
ade
in
add
res
sin
g t
he
cha
rge
of
the
Sci
enc
e
Adv
iso
ry
Boa
rd,
muc
h r
ema
ins
to
be
don
e.
The
lis
t o
f o
rga
nic
sub
sta
nce
s
dis
cus
sed
in
thi
s r
epo
rt
is
not
a c
omp
let
e o
ne,
and
the
imp
act
of
suc
h
con
tam
ina
nts
, a
lon
e a
nd
in
com
bin
ati
on
wit
h o
ne
ano
the
r,
on
the
eco
sys
tem
is
unc
lea
r a
t t
his
tim
e.
The
dev
elo
pme
nt
of
met
hod
s f
or
tre
ata
bil
ity
pre
dic
tio
n a
nd
the
stu
dy
of
tox
ic
rem
ova
l b
y w
ast
ewa
ter
tre
atm
ent
pro
ces
ses
at
the
ben
ch
and
pil
ot
pla
nt
sca
le
are
pro
vid
ing
add
iti
ona
l
use
ful
dat
a.
Onl
y c
ont
inu
ed
and
ext
end
ed
sup
por
t f
or
res
ear
ch
in
the
se
areas from the jurisdictions will ensure that sufficient progress
continues to be made in these areas.
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4. Jurisdictional Programs
In
ord
er
to
mee
t
the
gen
era
1
and
spe
cif
ic
obj
ect
ive
s
of
the
Gre
at
Lak
es
Wat
er
Qua
1it
y
Agr
eem
ent
,“
the
Par
tie
s
com
mit
ted
the
mse
Tve
s
to
dev
e1o
p
and
imp
1em
ent
pro
gra
ms
and
oth
er
mea
sur
es
to
aba
te,
con
tro
1,
and
pre
ven
t
p01
1ut
ion
of
the
Gre
at
Lak
es
sys
tem
fro
m m
uni
cip
a1
sou
rce
s.
Pro
gra
ms
to
add
res
s
po1
1ut
ion
fro
m m
uni
cip
a1
dis
cha
rge
s a
nd
urb
an
dra
ina
ge
wer
e t
o b
e c
omp
1et
ed
and
in
ope
rat
ion
as
soo
n
as
pra
cti
cab
1e
and
,
for
mun
ici
pa1
sew
age
tre
atm
ent
fac
i1i
tie
s,
no
1at
er
tha
n D
ece
mbe
r 3
1,
198
2.
The
pro
gra
ms,
as
des
cri
bed
in
Art
ic1
e
VI,
Sec
tio
n
1(a
)
of
the
Agr
eem
ent
,
inc
1ud
e
con
str
uct
ion
and
ope
rat
ion
of
was
te
tre
atm
ent
fac
i1i
tie
s
in
a11
sew
ere
d m
uni
cip
a1i
tie
s,
inc
1ud
ing
pro
vi—
sio
n o
f
fun
ds,
est
ab1
ish
men
t
of
con
str
uct
ion
req
uir
eme
nts
,
and
est
ab1
ish
men
t
of
ope
rat
ing
sta
nda
rds
;
est
abT
ish
men
t
of
pre
tre
atm
ent
req
uir
eme
nts
for
ind
ust
ria
1
dis
cha
rge
rs
to
mun
ici
pa1
sys
tem
s;
mea
sur
es
to
red
uce
po1
1ut
ion
fro
m
sto
rm,
san
ita
ry,
and
com
bin
ed
sew
er
ove
rf1
ows
;
and
eff
ect
ive
enf
orc
eme
nt
measures.
A t
ota
1 o
f 3
90
maj
or
and
689
sma
11e
r c
omm
uni
tie
s w
ith
sew
er
sys
tem
s w
hic
h
req
uir
e w
ast
ewa
ter
tre
atm
ent
fac
i1i
tie
s h
as
bee
n i
den
tif
ied
in
the
Gre
at
Lak
es
bas
in.
The
num
ber
s a
nd
type
s o
f m
uni
cip
a1
was
tew
ate
r t
rea
tme
nt
p1a
nts
whi
ch
hav
e b
een
con
str
uct
ed
to
dat
e i
n e
ach
jur
isd
ict
ion
in
the
Gre
at
Lak
es
bas
in
are
det
ai1
ed
in
Cha
pte
r 1
.0.
The
se
fac
ili
tie
s a
re
con
tin
ua1
1y
bei
ng
exp
and
ed
or
upg
rad
ed
as
req
uir
ed.
How
eve
r,
as
des
cri
bed
in
Cha
pte
r
2.0
,
com
p1e
tio
n
of
the
bas
ic
con
str
uct
ion
of
one
fac
i1i
ty
in
Can
ada
and
35
fac
i1i
tie
s
in
the
Unit
ed S
tate
s ha
ve e
xten
ded
beyo
nd t
he D
ecem
ber
31,
1982
date
spec
ifie
d in
the
Agreement.
Of the 390 major municipa1 wastewater treatment faci1ities in the Great
Lak
es
bas
in,
215
met
eff
1ue
nt
req
uir
eme
nts
in
1981
and
an
add
iti
ona
1 3
2 p
1an
ts
came into comp1iance in 1982; 36 p1ants sti11 require comp1etion of major
con
str
uct
ion
of
fac
i1i
tie
s;
50
req
uir
e s
ome
upg
rad
ing
or
are
to
be
aba
ndo
ned
;
and 57 require improved operation in order to meet eff1uent requirements. As
can
be
see
n f
rom
Fig
ure
3,
abo
ut
63%
of
the
p1a
nts
are
mee
tin
g e
ff1
uen
t
requirements; major construction of faci1ities is sti11 required at 9% of the
muni
cipa
1iti
es;
13%
requ
ire
upgr
adin
g; a
nd 1
5% n
eed
impr
oved
oper
atio
n in
order to meet eff1uent requirements.
 
In this Chapter, the Task Force brief1y describes the programs and
measures which have been or are being imp1emented to meet the terms of the
Agreement as noted above, provides an assessment of the adequacy of these
programs, and discusses some of the prob1ems which need to be addressed. This
asse
ssme
nt o
f ju
risd
icti
ona1
prog
rams
is b
ased
on t
he k
now1
edge
and
expe
rien
ce
of the individua1 Task Force members and the responses to a questionnaire
comp1eted by the 11 Great Lakes jurisdictions. As an overa11 observation
(ref
er t
o Fi
gure
3) i
t is
appa
rent
that
curr
ent
juri
sdic
tion
a1
prog
rams
are
not successfu1 in achieving comp1iance with requirements.
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MAJOR
REQUIRE CONSTR'N
UPGRADING NOT
(50) COMPLt
 
    
 
CAME INTO
 
  
  
  
IMPROVED
OPERATION
REQUIRED
(57)
 
IN COMPLIANCE
WJTH 1981
REQUIREMENTS
(215)
   
   
 
Total number of major facilities = 390
Figure 3
Status of Compliance of Major Municipal Wastewater Treatment
Facilities with 1981 Effluent Requirements.
-56-
 4.1 FINANCIAL RESOURCES (ARTICLE VI, SECTION 1(a)(ii)1
Municipal facilities are to be constructed to provide levels of treatment
consistent with the achievement of the phosphorus requirements and the general
and specific objectives of the Agreement. Since 1972 Canada and the United
States have spent or committed more than $7.66 billion for construction of
municipal wastewater treatment facilities in the Great Lakes basin (Table
18). These facilities generally provide for secondary treatment or the
equivalent, phosphorus removal if required, and additional treatment in order
to protect the ecosystem from other identified pollutants.
In the United States, funding for municipal facilities is shared by the
municipal, state, and federal governments. In 1982, $251 million in federal
and state funds was spent in the Great Lakes basin. The projected federal
expenditure for fiscal years 1983 and 1984 under the Construction Grants
Program will be approximately $880 million. Current authorization under the
Clean Water Act amendments for federal construction grants expires September
30, 1985 with the states and local governments expected to provide an
increasing share of the financial resources needed to construct facilities.
 
TABLE 18
FUNDS COMMITTED FOR MUNICIPAL SENERAGE CONSTRUCTION
IN THE GREAT LAKES BASIN
(in millions of dollars)
CAPITAL COMMITMENTS FOR OBLIGATED STATE AND
YEAR SENERAGE WORKS IN ONTARIO FEDERAL FUNDS IN THE
BY ALL LEVELS OF GOVERNMENT1 UNITED STATES2
1971 57 370
1972 66 313
1973 138 419
1974 103 509
1975 112 950
1976 174 429
1977 150 716
1978 191 618
1979 200 456
1980 180 499
1981 165 436
1982 155 251
TOTAL 1,691 5,966
1Figures represent total capital commitments for treatment plants and
interceptor sewers.
2Figures represent total United States eligible project costs with federal
grant approval through December 31, 1982.
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In
Ca
na
da
,
th
e
pr
ov
is
io
n
of
fi
na
nc
ia
1
re
so
ur
ce
s
fo
r
th
e
co
ns
tr
uc
ti
on
of
~
mu
ni
ci
pa
1
wa
st
e
co
11
ec
ti
on
an
d
tr
ea
tm
en
t
fa
ci
1i
ti
es
has
a1
so
be
en
sh
ar
ed
am
on
gs
t
th
e
mu
ni
ci
pa
1,
pr
ov
in
ci
a1
5
an
d
fe
de
ra
1
go
ve
rn
me
nt
s.
Th
e
si
gn
in
g
of
a
re
vi
se
d
Ca
na
da
—O
nt
ar
io
Ag
re
em
en
t2
on
Ju
1y
12,
19
82
,
re
af
fi
rm
ed
fi
na
nc
ia
1
par
tic
ipa
tio
n
by
the
thr
ee
1ev
e1s
of
gov
ern
men
t
unt
i1
Mar
ch
198
5.
In
add
iti
on
to
the
$65
mi1
1io
n
fed
era
1
mon
ey,
Ont
ari
o
wi1
1
pro
vid
e
up
to
$12
5
mi1
1io
n;
mun
ici
pa1
gov
ern
men
ts
$14
0 m
i11
ion
,
for
a
pro
jec
ted
tot
a1
of
$33
0 m
i11
ion
to
co
nt
in
ue
th
e
c1
ea
n
up
of
mu
ni
ci
pa
1
se
wa
ge
di
sc
ha
rg
es
in
th
e
Gr
ea
t
La
ke
s
ba
si
n.
4.1.1 CONSTRUCTION
A11
1ev
e1s
of
gov
ern
men
t
(fe
der
a1,
sta
te
or
pro
vin
cia
1,
and
mun
ici
pa1
or
reg
ion
a1)
par
tic
ipa
te
in
the
fun
din
g
for
con
str
uct
ion
of
mun
ici
pa1
was
tew
ate
r
tre
atm
ent
p1a
nts
.
The
ext
ent
of
par
tic
ipa
tio
n
by
the
var
iou
s
1ev
e1s
of
gov
ern
men
t v
ari
es
fro
m j
uri
sdi
cti
on
to
jur
isd
ict
ion
.
In
Ont
ari
o,
the
maj
or
con
str
uct
ion
cos
t
is
bor
ne
by
the
mun
ici
pa1
iti
es.
Fed
era
1
gra
nts
of
16.
7%
and
pro
vin
cia
1
gra
nts
of
15%
(up
to
a m
axi
mum
of
75%
for
mun
ici
pa1
iti
es
1es
s
tha
n
7,5
00
pop
u1a
tio
n)
of
the
pro
jec
t
cos
ts
are
ava
i1a
b1e
.
The
se
gra
nts
may
be
inc
rea
sed
if
cos
ts
are
exc
ess
ive
.
In
the
Uni
ted
Sta
tes
,
the
fed
era
1
con
str
uct
ion
gra
nt
pro
gra
m
aut
hor
ize
d
und
er
the
C1e
an
Wat
er
Act
z“
pro
vid
es
up
to
75%
of
the
e1i
gib
1e
cos
ts
of
con
str
uct
ing
mun
ici
pa1
was
tew
ate
r
tre
atm
ent
fac
i1i
tie
s.
The
fed
era
1
sha
re
of
con
str
uct
ion
gra
nt
fun
din
g
wi1
1
dro
p
to
55%
as
of
Oct
obe
r
1,
198
4
un1
ess
the
con
str
uct
ion
is
par
t
of
a
pre
vio
us1
y
fun
ded
pha
se
or
seg
men
t
(In
ter
im
Fin
a1
Con
str
uct
ion
Gra
nt
Reg
u1a
tio
ns
5/1
2/8
2
CFR
204
50)
.
As
sho
wn
in
Tab
1e
19,
the
dis
tri
but
ion
of
fun
din
g b
etw
een
sta
te
and
1oc
a1
gov
ern
men
ts
of
the
rem
ain
ing
25%
var
ies
wit
h t
he
jur
isd
ict
ion
.
  
TABLE 19
PER
CEN
TAG
E
OF
CON
STR
UCT
ION
COS
TS
BOR
NE
BY
VAR
IOU
S
LEVELS OF GOVERNMENT IN THE UNITED STATES
JUR
ISD
ICT
ION
FED
ERA
L
STA
TE
LOC
AL
III
ino
is
O
75
25
or 75 O 25
Ind
ian
a
75
1O
15
Mic
hig
an
75
5
20
Min
nes
ota
75
25
0
New
Yor
k
75
12.
5
12.
5
Ohi
o
75
O
25
or
Les
s
.’
Pen
nsy
1va
nia
75
O
25
L‘
Wisc
onsi
n
75
O
25
"
or
0-
75
0-
60
25
—1
00
it
_ 53 - f
 Pen
nsy
lva
nia
,
Ohi
o,
and
Wis
con
sin
do
not
off
er
sta
te
gra
nts
to
mun
ici
pal
iti
es
eli
gib
le
for
fed
era
l E
PA
con
str
uct
ion
gra
nts
.
In
Wis
con
sin
,
Sta
te
gra
nts
are
pro
vid
ed
to
pro
jec
ts
whi
ch
fall
bel
ow
the
U.S.
EPA
fun
dab
le
ran
ge
and
for
pro
jec
ts
fun
ded
by
oth
er
fed
era
l g
ran
ts.
Sta
te
con
str
uct
ion
gra
nts
can
not
exc
eed
60%
and
the
loc
al
sha
re
mus
t e
qua
l a
t l
eas
t 2
5%
of
a
pro
jec
t's
eli
gib
le
cos
t.
Wis
con
sin
Sta
te
Gra
nt
Fun
ds
for
198
2 t
o 1
985
wil
l
be
$28
2 m
ill
ion
whi
le
the
est
ima
ted
Fed
era
l C
ons
tru
cti
on
Gra
nt
fun
ds
will
be
$26
4
million.
In
all
cas
es,
the
Gre
at
Lak
es
sta
tes
and
the
pro
vin
ce
of
Ont
ari
o m
ake
the
pre
lim
ina
ry
dec
isi
on
on
the
eli
gib
ili
ty
of
pro
jec
ts
for
con
str
uct
ion
gra
nts
.
The
sta
tes
of
Ill
ino
is,
Ind
ian
a,
New
Yor
k,
Ohi
o,
and
Pen
nsy
lva
nia
ind
ica
ted
tha
t m
ajo
r p
rob
lem
s a
re
the
lim
ite
d f
und
ing
ava
ila
ble
and
unc
ert
ain
ty
wit
h
pol
ici
es
gov
ern
ing
the
fed
era
l c
ons
tru
cti
on
gra
nts
.
Pen
nsy
lva
nia
als
o
considers the federal grant procedures very cumbersome.
Wit
h t
he
exc
ept
ion
of
New
Yor
k,
Ill
ino
is
and
Ohi
o,
the
jur
isd
ict
ion
s
cons
ider
that
ther
e is
adeq
uate
fund
ing
for
cons
truc
tion
of n
eede
d se
cond
ary
was
tew
ate
r t
rea
tme
nt
fac
ili
tie
s.
How
eve
r,
onl
y O
nta
rio
and
Wis
con
sin
con
sid
er
that
adeq
uate
fund
ing
is a
vail
able
for
need
ed a
dvan
ced
wast
ewat
er f
acil
itie
s,
com
bin
ed
sew
er
ove
rfl
ows
and
sew
er
reh
abi
lit
ati
on
pro
jec
ts
(Wi
sco
nsi
n
indi
cate
s th
at t
he M
ilwa
ukee
area
, wi
th r
espe
ct t
o C5
0 an
d I/
I pr
oble
ms,
may
be an exception).
Was
tew
ate
r t
rea
tme
nt
pla
nt
lab
ora
tor
y f
aci
lit
ies
are
inc
lud
ed
in
eli
gib
le
con
str
uct
ion
gra
nt
pro
gra
ms
and
all
jur
isd
ict
ion
s c
ons
ide
r t
he
fun
din
g
ade
qua
te.
Exc
ept
for
New
Yor
k,
no
gra
nts
are
pro
vid
ed
in
the
sta
tes
or
Ontario for staffing or operation of these laboratories.
In most jurisdictions municipalities are not required to accumulate
repl
acem
ent
cost
s fo
r st
ruct
ural
and
long
-liv
ed s
ewag
e tr
eatm
ent
faci
liti
es,
alth
ough
some
do,
e.g.
Illi
nois
esti
mate
s 10
%.
Indi
ana
and
Minn
esot
a re
quir
e
mun
ici
pal
iti
es
to
acc
umu
lat
e r
epl
ace
men
t c
ost
s f
or
sho
rt-
liv
ed
equ
ipm
ent
.
In
Ontario larger municipalities generally maintain reserve funds to cover
rep
lac
eme
nt
cos
ts
but
are
not
req
uir
ed
to
do
so.
Sma
lle
r c
omm
uni
tie
s
generally have difficulty financing major replacements.
Fed
era
l c
ons
tru
cti
on
gra
nt
pro
gra
ms
in
bot
h C
ana
da
and
the
Uni
ted
Sta
tes
are
only
fund
ed t
hrou
gh
l985
. P
ast
expe
rien
ce h
as i
ndic
ated
that
impe
dime
nts
with
in t
he f
undi
ng p
rogr
ams
have
had
nega
tive
effe
cts
on t
he r
ate
at w
hich
facilities have been expanded or upgraded. The expected absence of federal
assi
stan
ce i
n th
e fu
ture
will
comp
ound
this
situ
atio
n an
d pl
aces
a gr
eate
r
burd
en o
n th
e st
ate/
prov
inci
al
and
muni
cipa
l r
esou
rces
. P
rogr
ams
with
in t
hese
juri
sdic
tion
s m
ust
be m
odif
ied
or d
evel
oped
to e
nsur
e th
at f
utur
e ne
eds
will
be met.
4.1.2 OPERATION AND MAINTENANCE
The
cons
truc
tion
gran
ts p
rogr
ams
in t
he U
nite
d St
ates
prov
ide
some
fund
ing
assistance for start-up of new facilities but no financial assistance is
avai
labl
e to
muni
cipa
liti
es f
or c
onti
nuin
g op
erat
ion
and
main
tena
nce
cost
s.
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 Ontario, New York, and Pennsylvania are the only Great Lakes jurisdictions
which have some programs to provide assistance to municipalities to fund
operating costs. Ontario, through the Ministry of Municipal Affairs and
Housing, offers grants of 25 to 50% for operating and maintenance costs, and
Pennsylvania also subsidizes a portion of such costs. New York DEC has at the
present time a program to assist municipalities in funding operating costs for
wastewater treatment plants. Up to 33.3 percent of eligible on—line operating
costs may be provided, with the actual percent of reimbursement dependent upon
the annual appropriation for the program.
Great Lakes basin municipalities were granted a total of $11,587,711 under
New York State's program during fiscal year 1981. For 18 years, New York has
reimbursed municipal 0&M expenditures either on a fixed-rate basis, or not at
all. This all or nothing method of reimbursement has severe limitations. The
fixed—rate of reimbursement becomes subjective for those applicants who do not
continuously meet all 0&M requirements, but where complete denial of aid is
not appropriate.
In an effort to improve the effectiveness of the 0&M program, the State of
New York has developed a performance-based reimbursement formula that would
link 0&M payments on a sliding scale to plant performance. The objectivity of
a sliding scale rate of reimbursement would give poorly operated plants
greater incentive to improve their performance and reward the effectively
operated plants. Passage of new legislation will be required to implement
this new program. With the future emphasis on plant operations this proposal
is seen as a complementary element of the regulatory program.
4.2 CONSTRUCTION AND OPERATING STANDARDS (ARTICLE VI, SECTION l(a)(iii))
UNITED STATES
The 1972 Amendnents to the Federal Water Pollution Control Act
(PL 92-500), along with the 1977 Amendmentsz“ (Clean Water Act), established
both goals for the quality of public waters in the U.S. and programs through
which these goals were to be achieved. As part of the overall program, a
minimum of "secondary treatment" (30 mg/L B0D5 and 30 mg/L su5pended solids
monthly arithmetic mean as defined in 40CFR133)25 was established for all
existing and future publicly-owned treatment works. Nhere secondary treatment
would not protect the receiving stream, provisions were made to require more
stringent effluent requirements and advanced wastewater treatment.
Each publicly-owned treatment work must provide a plan for economical and
effective operation and maintenance. This plan must be satisfactory to both
U.S. EPA and the state water pollution control agency. As a minimum, the plan
includes:
An operation and maintenance manual
An emergency operating and response program
Properly trained management, operation, and maintenance personnel
. Adequate budget for operation and maintenance
Operational reports
0
1
-
5
d
e
0
t
C
.
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Th
e
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re
ta
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Env
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nta
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pre
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ina
ry
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atm
ent
design.
(5)
Repo
rts
are
revi
ewed
; he
arin
gs a
nd p
ubli
c re
view
carr
ied
out.
(6)
A c
ond
iti
ona
l
"Ce
rti
fic
ate
of
App
rov
al"
is
iss
ued
whe
n
all
pri
or
requirements are met.
(7)
The
mun
ici
pal
ity
pas
ses
the
nec
ess
ary
byl
aws
for
the
pro
jec
t a
nd
sub
mit
s a
n a
ppl
ica
tio
n t
o t
he
Ont
ari
o M
uni
cip
al
Boa
rd
(OMB
) f
or
app
rov
al.
(OM
B r
evi
ews
cap
ita
l w
ork
s e
xpe
ndi
tur
es
on
lar
ge
pro
jec
ts)
.
(8)
OMB
rev
iew
s t
he
pro
pos
al,
ass
ess
es
fin
anc
ial
cap
abi
lit
ies
and
pub
lic
acceptance and, if necessary, holds hearings.
(9)
Upo
n
OMB
app
rov
al,
the
mun
ici
pal
ity
ins
tru
cts
the
con
sul
tan
t
to
complete the final design and tender documents.
(l0)
The
fina
l d
esig
n is
revi
ewed
by M
OE a
nd a
Cert
ific
ate
of A
ppro
val
is
granted.
(ll
)
Te
nd
er
s
ca
ll
ed
,
aw
ar
de
d,
an
d
co
ns
tr
uc
ti
on
be
gi
ns
.
Grant funding through the Provincial government is available to
muni
cipa
liti
es n
orma
lly
at a
rate
of 1
5% o
f th
e el
igib
le p
roje
ct c
osts
.
Prov
inci
al
High
Cost
Gran
ts,
up t
o a
maxi
mum
of 7
5% o
f th
e el
igib
le w
orks
, a
re
avai
labl
e in
Spec
ial
case
s.
Fede
ral
gran
t fu
ndin
gs h
ave
been
made
avai
labl
e
for
sele
cted
proj
ects
thro
ugh
the
Cana
da/O
ntar
io A
gree
ment
.
The
pres
ent
federal funding agreement, however, will be terminated in l985.
All
was
te
tre
atm
ent
fac
ili
tie
s c
ons
tru
cte
d i
n O
nta
rio
mus
t c
omp
ly
wit
h
eff
lue
nt
gui
del
ine
s a
s o
utl
ine
d i
n M
OE
pol
icy
08-
01
or
sit
e-s
pec
ifi
c c
rit
eri
a
set
out
in
the
Cer
tif
ica
te
of
App
rov
al.
Reg
ion
al
MOE
sta
ff
rou
tin
ely
ins
pec
t
all
wast
ewat
er t
reat
ment
faci
liti
es
to e
nsur
e ad
equa
te
oper
atio
n an
d
compliance.
4.2.) DESIGN CRITERIA AND STANDARDS
4.2.l.l Construction Regulations '
All jurisdictions have regulations in place which are applicable to the
con
str
uct
ion
of
sew
age
tre
atm
ent
pla
nts
, w
het
her
it
be
an
ent
ire
ly
new
pla
nt
or
an
exp
ans
ion
of
an
exi
sti
ng
fac
ili
ty.
In
som
e c
ase
s m
ore
tha
n o
ne
pie
ce
of
legislation applies to these facilities.
The regulations fall into several different categories. There are
reg
ula
tio
ns
whi
ch
lim
it
the
con
cen
tra
tio
ns/
qua
nti
tie
s o
f p
oll
uta
nts
whi
ch
may
be d
isch
arge
d in
the
liqu
id e
fflu
ents
such
as t
he N
PDES
/SPD
ES s
yste
ms.
In
som
e c
ase
s,
the
re
are
als
o r
egu
lat
ion
s p
ert
ain
ing
to
use
and
/or
dis
pos
al
of
slud
ges.
Fina
lly,
some
agen
cies
have
a se
t of
regu
lati
ons
whic
h mu
st b
e
adh
ere
d t
o i
n o
rde
r f
or
the
con
str
uct
ion
pro
jec
t t
o b
e a
cce
pta
ble
for
rec
eip
t
of government funding.
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 4.2.1.2 Design Standards
The
re
is
mor
e u
nif
orm
ity
in
the
bas
is
for
sew
age
tre
atm
ent
pla
nt
des
ign
s
tha
n
any
oth
er
are
a
of
jur
isd
ict
ion
al
pro
gra
ms.
The
Gre
at
Lak
es
sta
tes
and
th
e
pr
ov
in
ce
of
On
ta
ri
o
ar
e
pa
rt
ic
ip
an
ts
in
th
e
"Te
n
St
at
es
"
co
mm
it
te
e
wh
ic
h
de
ve
lo
pe
d
an
d
up
da
te
s
the
Re
co
mm
en
de
d
St
an
da
rd
s
fo
r
Se
wa
ge
No
rk
52
7.
A t
wen
ty
yea
r
des
ign
per
iod
is
fai
rly
con
sis
ten
tly
app
lie
d,
tho
ugh
mos
t
jur
isd
ict
ion
s
are
ame
nab
le
to
exe
mpt
ion
s
on
a
cas
e-b
y-c
ase
bas
is.
The
U.S
.
EP
A
is
pr
op
os
in
g
gr
an
t
fu
nd
in
g
for
a
de
si
gn
li
fe
ba
se
d
on
no
ex
ce
ss
ca
pa
ci
ty
.
Fai
rly
sta
nda
rdl
y
app
lie
d
BOD
and
flo
w
des
ign
par
ame
ter
s
als
o
exi
st,
BOD
of
20
0
mg
/L
an
d
fl
ow
of
l0
0
U.S
.
ga
ll
on
s
(38
0
m3
)
pe
r
ca
pi
ta
pe
r
day
.
In
On
ta
ri
o
th
e
ba
si
c
de
si
gn
cr
it
er
ia
us
ed
in
th
e
ab
se
nc
e
of
sp
ec
if
ic
mo
ni
to
ri
ng
an
d
fl
ow
me
as
ur
em
en
ts
ar
e
0.
l7
lb
(0
.0
8
kg)
BO
D
pe
r
ca
pi
ta
pe
r
day
,
0.
2
lb
(0
.0
9
kg
)
SS
pe
r
ca
pi
ta
pe
r
da
y,
an
d
12
0
Im
pe
ri
al
ga
ll
on
s
(4
50
m3
)
pe
r
da
y
per
cap
ita
.
The
se
lim
its
are
app
lic
abl
e
to
new
con
str
uct
ion
in
cas
es
whe
re
ac
tua
l
da
ta
ar
e
no
t
av
ai
la
bl
e.
In
pl
an
t
ex
pa
ns
io
ns
or
ne
w
fa
ci
li
ti
es
wh
er
e
the
par
ame
ter
s
can
be
cha
rac
ter
ize
d e
xac
tly
the
se
dat
a
are
use
d.
Mos
t
ag
en
ci
es
al
so
gr
an
t
ex
em
pt
io
ns
wh
er
e
it
ca
n
be
sh
ow
n
to
be
ju
st
if
ie
d.
The
sta
tes
are
res
pon
sib
le
for
des
ign
sta
nda
rds
,
in
ord
er
to
ass
ure
tha
t
tre
atm
ent
wor
ks
ope
rat
e
pro
per
ly
and
eff
ici
ent
ly
and
ach
iev
e
the
Nat
ion
al
Pol
lut
ant
Dis
cha
rge
Eli
min
ati
on
Sys
tem
(NP
DES
) e
ffl
uen
t
req
uir
eme
nts
.
The
st
at
e
po
ll
ut
io
n
co
nt
ro
l
ag
en
ci
es
re
vi
ew
pr
op
os
ed
pr
oj
ec
ts
fo
r
co
mp
li
an
ce
wi
th
the
ir
spe
cif
ic
des
ign
sta
nda
rds
or
wit
h
the
Rec
omm
end
ed
Sta
nda
rds
for
Sew
age
Wor
ks2
7
(Te
n S
tat
e S
tan
dar
ds)
.
The
sta
te
mus
t c
ert
ify
tha
t a
pro
jec
t m
eet
s
th
es
e
mi
ni
mu
m
re
qu
ir
em
en
ts
be
fo
re
it
ca
n
be
fu
nd
ed
.
In
the
dev
elo
pme
nt
of
Ont
ari
o's
pho
sph
oru
s
rem
ova
l
pro
gra
m,
stu
die
s
wer
e
con
duc
ted
to
det
erm
ine
the
eff
ect
of
cla
rif
ier
sur
fac
e
set
tli
ng
rat
e
on
ef
fl
ue
nt
ph
os
ph
or
us
co
nc
en
tr
at
io
ns
.
It
was
de
te
rm
in
ed
th
at
fo
r
pl
an
ts
ach
iev
ing
pho
sph
oru
s
rem
ova
l b
y c
hem
ica
l
add
iti
on
to
the
sec
ond
ary
pro
ces
s,
a
des
ign
sur
fac
e
set
tli
ng
rat
e
for
fin
al
cla
rif
ier
s
35
m3/
m2/
d
(75
0
gpd
/ft
.2)
at
pea
k f
low
was
req
uir
ed
in
ord
er
to
con
sis
ten
tly
ens
ure
an
eff
lue
nt
tot
al
phO
Sph
oru
s
con
cen
tra
tio
n
of
les
s
tha
n l
mg/
L.
Con
seq
uen
tly
,
Ont
ari
o's
Gui
del
ine
s f
or
the
Des
ign
of
Sew
age
Tre
atm
ent
Wor
ks2
6 r
eco
mme
nd
a
max
imu
m s
urf
ace
set
tli
ng
rat
e o
f 3
5 m
3/m
2/d
(75
0 g
pd/
ft.
2)
at
pea
k
flo
w.
Sur
fac
e s
ett
lin
g r
ate
s o
f p
rim
ary
cla
rif
ier
s i
n p
rim
ary
pla
nts
req
uir
ing
pho
sph
oru
s
rem
ova
l
wer
e
als
o
mod
ifi
ed
to
a r
eco
mme
nde
d p
eak
sur
fac
e
set
tli
ng
rat
e o
f 4
0 m
3/m
2/d
(1,
000
gpd
/ft
.2)
.
Wit
hou
t p
hos
pho
rus
rem
ova
l
des
ign
ove
rfl
ow
rat
es
are
70
m3/
m2/
d a
t a
ver
age
flo
w f
or
pri
mar
y
cla
rif
ier
s a
nd
50
m3/
m2/
d a
t p
eak
flo
w f
or
sec
ond
ary
fin
al
cla
rif
ier
s.
The
fed
era
l a
gen
cie
s,
Env
iro
nme
nt
Can
ada
and
U.S
. E
nvi
ron
men
tal
Pro
tec
tio
n
Age
ncy
do
not
hav
e r
evi
ew
pro
ces
ses
in
pla
ce
for
the
app
rov
al
of
pla
nt
des
ign
s.
The
rev
iew
pro
ces
s i
s d
ele
gat
ed
to
the
sta
te/
pro
vin
cia
l
age
nci
es.
The
se
age
nci
es,
in
all
cas
es,
hav
e a
set
of
gui
del
ine
s o
r c
rit
eri
a o
n w
hic
h t
o
bas
e t
hei
r r
evi
ew.
How
eve
r,
onl
y i
n I
lli
noi
s a
nd
Wis
con
sin
is
thi
s a
reg
ula
tio
n.
The
oth
er
sta
tes
/pr
ovi
nce
hav
e o
nly
non
-le
gis
lat
ed
cri
ter
ia
upo
n
which to judge the adequacy of proposed projects.
Tur
n-k
ey
con
str
uct
ion
is
a p
rac
tic
e s
eld
om
use
d e
ven
in
the
fou
r
jur
isd
ict
ion
s,
Ont
ari
o,
Mic
hig
an,
Ill
ino
is
and
Ohi
o,
whe
re
it
is
all
owe
d.
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 4.2.1.3 Basis for Effluent Limitations
 
All the Great Lakes states and Ontario establish effluent limits on the
basis of available technology and Water Quality Standards depending on the
situation of the dischargers.
The guidelines used by the Ontario Ministry of the Environment26 for
effluent quality expected from various technologies are shown in Table 20.
Lower effluent concentrations, higher removal efficiency, and/or limited
effluent-to-receiver loadings are applied to wastewater treatment facilities
discharging to waterways with limited assimilative capacities. Revisions have
recently been approved by Ontario Ministry of the Environment and 1983
assessments will be based on the revised criteriaza.
TABLE 20
ONTARIO EFFLUENT GUIDELINES26
SUSPENDED TOTAL
TREATMENT TYPE \BOD SOLIDS PHOSPHORUS
All Types of Treatment
PRIMARY 35% removal 50% removal Lower Great Lakes - 1.0 mg/L
SECONDARY 20 mg/L or 20 mg/L or Upper Great Lakes - 80%
90% removal 90% removal removal down to but not lower
than 1.0 mg/L.
LAGOONS 30 mg/L or 30 mg/L or
85% removal 85% removal
 
The technology based effluent requirement in Ontario is 20 mg/L BOD and 20
mg/L suspended solids on an annual average basis while the same for U.S. is 30
mg/L BOD and 30 mg/L suspended solids on a monthly average basis. The target
effluent limits of the secondary treatmentin Ontario is 15 mg/L BOD and 15
mg/L suspended solids on an annual basis, but the 20-20 limits are being used
as the effluent limits which will trigger enforcement actions. At certain
locations, the discharge of primary effluent is allowed in Ontario. In the
U.S. certain waste stabilization lagoons are allowed to discharge suspended
solids at concentrations greater than 30 mg/L. No primary effluent discharge
is allowed in U.S. The 30-30 limits originate from the definition of
secondary treatment described in a Federal regulation (40 CFR 133). Revision
of the regulation, however, is currently being proposed by the U.S. EPA which
may affect the technology-based effluent limits by relaxing the numerical
values for certain types of municipal treatment facilities such as trickling
filters. It is not clear at this time what impact this would have on the
municipal dischargers in the Great Lakes basin.
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 A new policy (MOE Policy No. 08—01) adopted in April 1983 by Ontario
defines the levels of treatment required at municipal and private sewage
treatment works discharging to surface waters. This new policy supports water
management policies and objectives formerlyestablished by the Province which
recognized the goals and objectives of the Agreement.
The standard level of treatment required for municipal wastewater
facilities under this new policy is secondary or equivalent. Effluent
requirements havebeen revised to accommodate policy intent and Table 21
highlights the effluent guidelines under the new Policy. A relaxation of this
standard may be allowed on a case-by-case basis, providing studies indicate
that this procedure will not impair stream water quality. In such instances,
the minimum degree of treatment will be primary.
Higher than normal levels of treatment may be implemented by the Province
in order to protect or improve existing receiving water quality.
Neither the Great Lakes states nor the province of Ontario apparently have
a policy to set aside reserve assimilative capacity of a stream in the waste
load allocation except in New York where 30% reserve capacity is required when
the stream flow is regulated.
The establishment of seasonal effluent limits is practiced in Ontario and
the Great Lakes states based on temperature, plant efficiency, receiving water
uses, and/or assimilative capacity.
It appears that Ontario and all the Great Lakes states except Michigan
have a procedure established to downgrade water quality standards of a
stream. In Michigan, draft rules are being developed to provide for some
stream standard adjustment based on case-by-case evaluations.
When plant discharges exceed the assimilative capacity of a stream, the
effluent limits are established based on the water quality criteria of the
receiving water and stream modeling rather than being based on the application
of secondary treatment technology.
There were several policy changes or guidance recommendations made by the
U.S. EPA on the method of stream modeling. One of them is the recommendation
to consider the outputs of stream modeling analysis as 30-day averages rather
than 7-day averages. The change (June 25, 1982), if implemented by the
states, gould lead to an increase in water quality based effluent limits by a
actor o .5.
Also, the proposal of the U.S. EPA (June 25, 1982), to consider the use
carbonaceous BOD instead of total BOD as the permit effluent limits would
significantly affect the compliance level of certain wastewater treatment
plants where nitrogenous oxygen demand is present in the effluent. The quality
of the type of BOD reported, carbonaceous BOD and total BOD, may add confusion
and make it difficult to evaluate and compare plant performance in the future.
As noted in the section on pretreatment programs, water quality limits on
toxic organics are not well defined at the present time. This problem on top
of the difficulties of monitoring of toxic organics and assessing their impact
may be contributing to the paucity of effluent limits on organics.
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TABLE 21
REVISED ONTARIO EFFLUENT GUIDELINES FOR NASTEWATER TREATMENT FACILITIES
(MOE POLICY 08-01)
  
E
REQUIRED EFFLUENT QUALITY
5 LEVEL OF TREATMENT SUSPENDED
3
BOD
SOLIDS
TOTAL PHOSPHORUS
Primary
(without P renoval) 30% removal 50% renoval Total phosphorus
(with P removal)
50% removal
70% removal
effluent concen-
tration shall be
Secondary
1.0 mg/L at all
(without P renoval)
25 mg/L
25 mg/L
facilities
re-
(with P removal)
25 mg/L
25 mg/L
quiring phosphorus
:
removal.
A value
Continuous
Discharge Lagoon
less than 1.0 mg/L
‘\
(without P ranoval)
30 mg/L
40 mg/L
may be required
(with P removal)
30 mg/L
40 mg/L
if site specific
conditions
Seasonal
Discharge
Lagoon
warrant
such.
(with P removal 30 mg/L 40 mg/L
(batch dose P removal) 25 mg/L 25 mg/L
(continuous
dose
P renoval)
30 mg/L
40 mg/L
  
Note: Where warranted, higher degree treatment shall be required to meet “Site-
Specific" effluent requirements developed for reach particular receiver.
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Effluent limits, especially ammonia, should be based on seasonal impact
assessment for the sake of economy. However, proper implementation of the
seasonal, or even monthly, effluent limits may require establishment of firm
guidelines on the degree of protection to be given to a stream, or acceptable
probability of violation, which will dictate the choice of stream pH,
temperatures and flows on a statistical basis. Also, firm bases for the
determination of mixing zones and a well defined toxic criterion for unionized
ammonia are not available at the present time, hindering establishment of
reliable seasonal effluent limits.
4.2.1.4 Phosphorus Limits in Detergents
 
In addition to the construction and operation of wastewater treatment
facilities to reduce phosphorus in municipal and industrial wastes, the
Parties also agreed to consider regulations limiting or eliminating phosphorus
from detergents sold for use within the Great Lakes system.
In Canada, a Federal law was passed in December 1972 which nationally
limited the amount of phosphorus in laundry detergents to 2.2% by weight as
elemental phosphorus. In the United States, it was decided not to legislate
the phosphorus content of detergents on a national basis but rather to
concentrate on phosphorus removal from municipal sewage and industrial wastes
where necessary. Each state independently assesses the benefits and costs of
a detergent phosphate ban and passes legislation accordingly. A detailed
summary of the current status of legislation to limit the phosphorus content
of detergents sold or used in the Great Lakes basin is presented in Appendix
D. The States of Minnesota, Michigan, Indiana, and New York and the City of
Chicago currently have detergent phosphorus bans which limit detergent
phosphorus concentrations to 0.5% by weight as elemental phosphorus. At
present, no ban exists in the States of Wisconsin, Ohio, and Pennsylvania.
However, the Wisconsin and Ohio State Legislatures currently are assessing
detergent ban bills. In addition some communities in Ohio have passed
ordinances which limit detergent phosphates.
As a component of the overall phosphorus management strategy, detergent
controls have significantly reduced the phosphorus content of municipal
wastewaters. Starfsteinzg, Archer30 and Hartig31 have reported
reductions in influent phosphorus concentrations resulting from detergent
phosphorus control of 47% for New York, 30% for Ontario, and 23% for Michigan,
respectively. Starfstein and Hartig have alsoshown an effluent phosphorus
reduction of 38.6% and 24%, respectively, associated with the influent
phosphorus drop. The lower phosphorus content of sewage requires less
Shemical for the removal process, and less sludge is produced for handling and
isposal.
Also, the reduced phosphorus levels in sewage resulting from the detergent
controls will result in a reduction in basin phosphorus loading from
non-compliant facilities, combined sewer and bypass overflows, private
treatment systems and facilities smaller than 3,800 m3/d and those without
phosphorus removal facilities. An attempt has been made by the Task Force to
quantify these inputs. Using 8.7% phosphorus as the pre-control detergent
phosphorus level for all jurisdictions, 0.5% as the control level in the basin
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 areas of New York, Indiana, Michigan, and Minnesota, 2.2% for Ontario and
assessing a 0.5% level
for Ohio and Wisconsin,
it is estimated that a load
reduction for the specified loading sources in the Basin would be
approximately 1,900 tonnes per year.
The
total
input
savings
compared
to
the basin
loading
target
of
3l,350
tonnes
in
the
proposed
Annex
3 is
judged
to
be significant.
In
the
above
estimate the Ohio and Wisconsin load savings
total approximately 500 tonnes
per
year
and
are
a significant
proportion
of
the
overall
reduction.
Obviously,
without
controls
in
these
jurisdictions,
these
reductions
cannot be
realized.
4.2.2
OPERATION
AND
MAINTENANCE
PROGRAMS
Economic
circumstances
are
causing
funding
restrictions
for
sewage
treatment
plant
expansion
projects.
Therefore,
procedures
such
as
mandated
operation
and
maintenance
programs
are
one
cost
effective
option
to
be
considered
for
provision
of
adequate
sewage
treatment.
To
this
end,
many
jurisdictions
are
implementing
monitoring
and
data
review
programs,
combined
sewer
overflow
and
infiltration/inflow
elimination,
and
generally
requiring
better
informed
and
experienced
personnel
to
operate
facilities.
A
major
review
of
the
operation
and
maintenance
of
Great
Lakes
municipal
wastewater
treatment
plants
was
carried
out
in
l97932
to
identify
the
most
cost-effective options.
Sewage
treatment
plant
inspections
are
a
routine
activity
of
varying
'
frequency.
Regular
inspections
take
place
on
a
one
to
three
year
schedule
depending
on
the
agencies.
Most
jurisdictions
also
make
non-routine
inspections
when
a
particular
problem
has
been
identified.
Effluent
samples
are
analyzed
for
a
variety
of
parameters,
each
agency
having
different
requirements
and
sampling
frequencies
as
required
by
its
legislation.
In
many
1
cases,
sampling
varies
on
a
plant
by
plant
basis
subject
to
data
required
and
contaminants
which
have
been identified
in
previous
samples.
This
function
may
also
be
dependent
on
sewage
treatment
plant
volume.
Quality
control
is,
however,
practiced
in
all
jurisdictions.
Submitted
compliance
data
are
usually
reviewed
on
a
monthly
basis.
In
the
Great
Lakes
states,
major
inspections,
which
include
Compliance
Evaluation
Inspections,
Compliance
Sampling
Inspections,
and
Operation
and
Maintenance
InSpections,
either
separately
or
in
combination
are
carried
out
a
at
major
facilities
on
a
frequency
which
varies
from
1.1
to
2.4
years.
The
’
jurisdictions
also
carry
out
400
to
500
follow-up
abbreviated
inspections
or
operation
assistance
visits
per
year.
Reported
sampling
results
are
used
primarily
for
compliance
assessment
but
may
also
be
employed
in
developing
design
and
operating
criteria.
Dedication
to
the
improvement
of
plant
operation
is
shown
by
the
provision
of
government
courses
for
certification
of
plant
operators.
At
least
one
certified
staff
member
is
required
to
be
employed
at
any
given
sewage
treatment
facility.
Some,
though
not
all,
agencies
require
that
all
staff
working
in
the
plant
be
certified.
 
  
Preventive maintenance plans and operating schedules, though not mandatory
anywhere but Michigan, are recommended. In the United States the Federal
Construction Grants Program requires provision for sewer use ordinances and a
maintenance schedule prior to grant funding. Technical assistance is made
available to sewage treatment facilities on an as required basis.
Infiltration and inflow are being addressed to control excessive treatment
costs. I/I certification is a requirement under U.S. EPA Construction Grant
Regulations and 1/1 problems must be corrected if excessive. Although most
jurisdictions have or are proposing control programs, many are skeptical about
the cost effectiveness of these measures. As a result, the tendency in the
United States is to concentrate on the concept of “transport and treat" due to
the demonstrated difficulty in significantly reducing infiltration and inflow.
Separate sewers are being built for all new sewer construction. Combined
sewer separations and/or controls are being implemented over the long term
during sewer reconstruction programs.
4.2.3 OPERATOR TRAINING
The need for adequate numbers of well—trained competent staff to operate
municipal wastewater treatment facilities is apparent if the maximum benefit
is to be achieved from the over $7.7 billion which has been invested in
construction of such facilities in the Great Lakes basin.
As wastewater treatment has progressed to higher levels of performance, so
have the demands on the skills of the work force responsible for day to day
operations. The progression from reliance on principally physical processes -
pumping, settling, and natural sludge drying, to current technology employing
reliance on biological, chemical, and energy intensive treatment processes
brings with it the need for highly skilled and knowledgeable operators. The
pace of improvement in capital facilities has at times surpassed the rate of
development of the needed work force and special operator training efforts
continue to be needed to upgrade skills to match facility improvements32.
In ranking factors which most significantly affect proper wastewater
facility performance, the Great Lakes basin jurisdictions determined that
technical knowledge of the work force ranked fourth for large plants and
second for small plants out of ten contributing factors. Comparably high in
ranking was the need for effective management skills necessary to assure
successful operation.
While expanded and more sophisticated facilities have been provided
through the Great Lakes region and additional facilities are yet to be
completed, most have been and will continue to be staffed from within the
existing plant work force and community. Recent economic realities have not
permitted a high degree of work force mobility, especially with reSpect to
personnel in the middle and lower ranks of the work force. The result is a
need to substantially upgrade the skills of personnel already in the waste
treatment field or those entering without prior training, to meet the
operational requirements of todays more complex treatment facilities.
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cal
sch
ool
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oth
er
tra
ini
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pro
gra
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not
ope
rat
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by
the
jur
isd
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s.
Eac
h
of
the
se
shi
fts
has
bee
n
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d
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a
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of
th
e
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st
wa
y
to
fil
l
an
op
er
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or
tr
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pro
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ing
a
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en
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ser
vic
e
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t
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age
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ing
the
dec
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on.
All
of
thi
s
has
,
in
the
rec
ent
pas
t,
bee
n
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ea
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y
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fl
ue
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ed
by
el
ev
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ed
co
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et
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n
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age
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.
Whe
n
cut
s
mus
t b
e
mad
e e
xpe
ndi
tur
es
for
"se
rvi
ce"
act
ivi
tie
s
are
amo
ng
the
fir
st
to
be
red
uce
d,
and
sup
por
t
for
ope
rat
or
tra
ini
ng
has
suffered as a result.
The
sam
e e
con
omi
c
for
ces
hav
e w
ork
ed
aga
ins
t s
ome
of
the
alt
ern
ati
ves
to
"se
rvi
ce"
typ
e
edu
cat
ion
al
eff
ort
s
pro
vid
ed
by
the
age
nci
es.
At
the
loc
al
lev
el,
a m
uni
cip
al
uti
lit
y o
per
ati
ng
bud
get
whi
ch
sho
ws
con
sta
nt
inc
rea
ses
in
pow
er,
che
mic
al,
and
rep
lac
eme
nt
par
ts
cos
t,
wil
l
in
all
lik
eli
hoo
d n
ot
sho
w
com
par
abl
e i
ncr
eas
es
in
"de
fer
abl
e"
exp
end
itu
res
suc
h a
s o
per
ato
r t
rai
nin
g.
The
ret
ent
ion
of
a c
ons
ult
ant
to
pro
vid
e t
rai
nin
g i
s t
he
kin
d o
f i
tem
tha
t c
an
be
pos
tpo
ned
unt
il
the
bud
get
all
ows
mor
e d
isc
ret
ion
ary
fre
edo
m.
The
ope
rat
ion
of
a m
uni
cip
al
was
tew
ate
r t
rea
tme
nt
pla
nt
is
a c
omp
lex
pro
ces
s a
nd
man
y i
nte
r-r
ela
ted
fac
tor
s d
ete
rmi
ne
pla
nt
per
for
man
ce.
A l
980
stu
dy
by
Heg
g,
et
al.
33
dis
clo
sed
tha
t t
he
top
thr
ee
fac
tor
s w
hic
h
con
tri
but
ed
to
poo
r p
lan
t p
erf
orm
anc
e a
re
tra
ini
ng
rel
ate
d.
The
se
fac
tor
s a
re
that plant personnel:
0
fail
to a
pply
trea
tmen
t co
ncep
ts a
nd t
esti
ng t
o pr
oces
s co
ntro
l.
0 lack understanding of wastewater treatment.
0 receive improper technical guidance.
In the study of 30 selected municipal wastewater treatment plants in the
Great Lakes basin conducted by the Task Force,6 plant staffing and training
were not considered to be major factors affecting process performance.
However, it should be noted that the questionnaires were completed by
operating personnel at the various treatment plants which could cause some w
bias in the responses. The study did show that very few plants apply process ‘“
control concepts to the operation of their biological treatment processes,
e.g. control of Solids Retention Time (SRT) or Food to Microorganisms Ratio
(F/M). §ome plants were found to control only on the basis of sludge
settleability; many plants did not have any apparent process control strategy. r
Formal training to develop knowledge or skills in wastewater treatment
operational procedures is not required by the majority of water pollution
control systems as a qualification for initial employment. On-the-job
training and state or provincial training programs are generally utilized to
develop the required skilled personnel.
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All the Great Lakes states have operator training programs conducted by
the state, except for Ohio where the training program is co-ordinated by an
outside non-profit organization. Ontario currently has a Voluntary Operator
Training Program administered by the Ministry of the Environment. A direct
link between Operator certification and compliance assurance has not been
documented. However, all the Great Lakes states have mandatory requirements
for at least
one certified operator to be on staff at each municipal wastewater treatment
facility. An Operator Certification program is being developed in Ontario and
is expected to be mandatory within the next five years.
Each jurisdiction in the Great Lakes basin is unique in its approach to
the common goals of pollution control. No single solution to the operator
training problems is likely to be equally effective in all areas, but each
jurisdiction should carefully assess the nature of operator education in its
area of control and commit to the most cost-effective means of filling the
identified need. Needed operator skills may include:
utility management skills development
senior technical operational skills training
process training
maintenance and mechanical skills
instrumentation and control training
laboratory and quality assurance
industrial control
sludge management
The most successful remedial programs are those which look at the problem
from the municipality and individual operational employee perspective; i.e.
the provision of training opportunities at the lowest possible cost and with
the greatest possible degree of employee convenience. If provided in this
manner, the broader objectives of adequate facility performance and protection
of p
ubli
c fu
nds
alre
ady
inve
sted
in t
reat
ment
faci
liti
es w
ill
be m
ost
read
ily
achieved.
4.2.4 SLUDGE TREATMENT AND DISPOSAL
A crude calculation based on an estimate of 160 kg of dry solids generated
per 1,000 cubic metres of municipal wastewater treated, suggests that
treatment plants in the Great Lakes basin generate approximately 3,800 tonnes
of sludge per day on a dry basis. With the knowledge that the solids content
of municipal sludges varies between 6 and 35%, the volume of sludge to be
handled and treated is imposing. Indeedg in a discussion of Ontario sludge
disposal activities, Black and Schmidtke “ concluded that sludge disposal
usually represented between 30-50% of total cost associated with the
wastewater treatment process. The following is a brief discussion of the
trends in sludge disposal in the Great Lakes basin.
4.2.4.1 Methods of Disposal
There are three principal methods of sludge disposal currently practised
throughout the basin. They are i) incineration, ii) application to
agricultural land, and iii) disposal by landfill/reclamation. Each has its
unique benefits and limitations, summarized briefly in the following sections.
_ 71 _
 i) Incineration
The principal
advantage realized from the burning of sewage
sludge is
that it can be conducted largely on site, reducing the volume of
waste which must be disposed of off site to approximately 10% of the
original
incinerator feed.
However, the scale of operation is such
that
incineration is only economically feasible
for plants of greater
than
75,000
ma/d
(20 MGD)
hydraulic
capacity,
and even
then
may
not
be as
economically
attractive
as
other
alternatives
such
as
landfilling.
The
rapid
escalation
in
fossil
fuel
prices
and more
stringent air
pollution
controls
are
two
factors
which
continue
to
adversely
affect
the
attractiveness
of sludge
incineration.
The
energy
content
of
sludge
can
vary
markedly
from
plant
to
plant
but
in
practically
every
case,
additional
fuel
must
be
added
to
the
incinerator
to
support
combustion.
In
the
early
seventies,
when
fuel
prices
were
relatively
low,
this
was
nota
serious
concern,
but
recent
dramatic
fuel
price
increases
have
lead to
a
search
for
better
sludge
conditioning
to
enhance
its
efficiency
as
a
fuel.
Further
attempts
have
also
been
made
to
employ
the
heat
generated
by
incineration
in
other
processes
in
the
sewage
treatment
system
to
improve
the
energy
balance.
Ontario
is
currently
considering
supplementing
sludge
with
other
forms
of
waste
to
provide
for
self-sustaining
combustion.
Further
tightening
of
air
emissions
standards
at
sludge
incinerators
have
also
resulted
in
the
larger
expenditure
of
capital
and
0
&
M
funds
on
control
systems
to
achieve
compliance.
In
some
cases,
particularly
that
of
Detroit,
inability
to
attain
these
standards
may
well
result
in
the
closure
of
half
of
the
wastewater
treatment
,
plant's
incineration
units,
resulting
in
a
dramatic
increase
in
;
landfill
disposal
of
sludge.
ii)
Application
to
Agricultural
Lands
This
is
most
often
an
option
employed
by
mid-size
and
smaller
plants
in
close
proximity
to
co-operative
landowners.
Generally,
individual
farmers
prefer
to
receive
the
sludge
in
liquid
form,
since
the
wastewater
treatment
facility
will
usually
apply
such
material
;s
directly
to
the
land;
the
even
dispersal
of
sludge
cake
on
land
is
.-
usually
the
reSponsibility
of
the
individual
landowner.
All
jurisdictions
in
the
basin
have
become
quite
concerned
about
the
implications
of
toxic
contents
in
sludge
considered
for
land
application.
Initially,
interest
was
focussed
on
heavy
metal
content,
and
all
jurisdictions
now
have
guidelines
in
place
to
limit
metallic
loading
to
agricultural
lands
from
sludge
disposal.
Recent
research
suggests
that
these
guidelines
are
effective
in
ensuring
that
food
produced
on
sludge
fertilized
lands
does
not
contain
excess
,
concentrations
of
such
metals.
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 iii)
Ot
he
r
to
xi
c
su
bs
ta
nc
es
,
su
ch
as
pe
st
ic
id
es
,
PA
Hs
,
an
d
PC
Bs
ar
e
on
ly
now
bei
ng
add
res
sed
.
The
ana
lys
es
for
suc
h c
omp
oun
ds
at
low
lev
els
in
the
com
ple
x s
lud
ge
mat
rix
hav
e p
rov
ed
dif
fic
ult
in
man
y c
ase
s,
how
eve
r r
ese
arc
h i
s c
ont
inu
ing
in
thi
s a
rea
to
det
erm
ine
the
imp
act
of
the
se
sub
sta
nce
s o
n a
gri
cul
tur
al
app
lic
ati
ons
of
slu
dge
.
Unl
ess
‘
the
se
tox
ic
sub
sta
nce
s a
re
sho
wn
to
be
a s
eve
rel
y l
imi
tin
g f
act
or,
lan
d a
ppl
ica
tio
n w
ill
pro
bab
ly
con
tin
ue
to
be
the
mos
t a
ttr
act
ive
for
m o
f d
isp
osa
l f
or
tho
se
pla
nts
cur
ren
tly
usi
ng
thi
s p
rac
tic
e.
A f
ew
pla
nts
in
the
bas
in,
suc
h a
s W
ind
sor
, O
nta
rio
and
Mil
wau
kee
,
Wis
con
sin
, m
anu
fac
tur
e f
ert
ili
zer
s a
nd
soil
con
dit
ion
ers
fro
m s
ewa
ge
slud
ge.
Win
dso
r c
omp
ost
s s
lud
ge
cak
e f
rom
its
was
tew
ate
r t
rea
tme
nt
pla
nts
and
use
s t
he
pro
duc
t i
n r
eha
bil
ita
tio
n a
nd
res
tor
ati
on
of
city-owned properties. Currently the city estimates that the
com
pos
tin
g o
per
ati
on
cos
ts
app
rox
ima
tel
y $
5.0
0 p
er
ton
ne
mor
e t
han
lan
dfi
lli
ng;
how
eve
r,
in
det
erm
ini
ng
thi
s c
ost
, t
hey
do
not
con
sid
er
the
bene
fits
real
ized
thro
ugh
use
of t
he g
ener
ated
comp
ost.
A ma
jor
commercial fertilizer (Milorganite) is produced in Milwaukee
utilizing sludge fran the Jones Island treatment plant.
Disposal by Landfill/Reclamation
Lan
dfi
lli
ng
stil
l r
ena
ins
an
imp
ort
ant
opt
ion
in
the
diS
pos
al
of
sewage sludge. As mentioned previously, even plants using
incineration for sludge disposal most frequently discard the
resulting ash in landfill sites. However, as the criteria for the
sele
ctin
g of
land
fill
site
s be
come
more
stri
ngen
t an
d as
the
conc
ern
over the toxic content of sludges and the corresponding public
reaction become more pronounced, expenses associated with the
landfill option can be anticipated to rise significantly. Many large
municipalities have exhausted nearby suitable sites and are current y
forced to consider future locations at a significantly greater
distance than those currently in use. The possibility that the toxic
content of their sludges could bar them from disposal at sites
acceptable for other solid municipal wastes would exacerbate the
economics of the situation.
Some of the largest urban centres in the basin are now involved in
the use of sewage sludge in land reclamation projects. Chicago has
been using some of its sludge to reclaim a former strip mining site
in Fulton County, some 300 km from the city. Detroit is now pursuing
a plan to use a segment of its sewage sludge to restore vegetation on
Fighting Island in the Detroit River. Linkages such as these may
become more prevalent in future, but such options appear limited in
the basin at the moment.
4.2.4.2 Current Practices
Present sludge disposal practices in Ontario include incineration,
Spre
adin
g on
farm
land
, di
spos
al
to s
anit
ary
land
fill
s, l
agoo
ning
, an
d
dewatering and stockpiling for home garden usage.
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TABLE 22
CUR
REN
T
SLU
DGE
DIS
POS
AL
PRA
CTI
CES
IN
ONT
ARI
O
NO. OF MECHANICAL % 0F TONNES
TREATMENT PLANTS TOTAL PER
PLANTS YEAR
DISPOSAL PRACTICE
App1ication to Agricu1tura1
Lan
d
133
63.
2
54,
207
DiS
pos
a1
by
Lan
dfi
11
23
11.
0
35,
846
Dum
psi
te
p1u
s m
ine
tai
1in
gs
19
9.0
*
Inc
ine
rat
ion
3
2 0
63,
503
Dis
pos
a1
by
oth
er
mea
ns
_§2
_
14.
8
5,9
07
Tot
a1
210
100
.0
159
,46
9
*Inc1uded in others
 
0f
the
tot
a1
of
159
,00
0 t
onn
es
of
dry
mun
ici
pa1
s1u
dge
so1
ids
dis
pos
ed
of
in
Ont
ari
o e
ach
yea
r,
40%
is
inc
ine
rat
ed,
34%
is
app
1ie
d t
o a
gri
cu1
tur
a1
1an
d,
23%
is p
ut o
n 1a
ndfi
11$
and
4% d
ispo
sed
of b
y ot
her
mean
s.
A1th
ough
on1y
2%
of
the
p1a
nts
uti
1iz
e i
nci
ner
ati
on,
the
se
are
the
1ar
ges
t p
1an
ts
in
the
prov
ince
. M
ost
of t
he p
1ant
s, o
ver
60%,
app1
y s1
udge
s to
agri
cu1t
ura1
1and
,
but
this
meth
od a
ccou
nts
for
on1y
one-
thir
d of
the
s1ud
ge p
roce
ssed
.
An i
ndic
atio
n of
the
re1a
tive
use
of v
ario
us s
1udg
e di
spos
a1
tech
niqu
es
in
the
Grea
t La
kes
stat
es
is p
rese
nted
in T
ab1e
23.
This
info
rmat
ion
was
obta
ined
from
a 1i
stin
g of
muni
cipa
1iti
es w
hich
are
curr
ent1
y p
arti
cipa
ting
in
the
gran
ts a
dmin
iste
red
by U
.S.
EPA.
Most
of t
he f
aci1
itie
s (
56%)
use
1andfi11, with the next 1argest group (18%) uti1izing disposa1 on 1and as a
soi1 conditioner.
4.2.4.3 Future Trends
The institution of phosphorus remova1 from municipa1 wastewater to a 1eve1
of 1 mg/L in the fina1 eff1uent has significant1y increased the amount of
s1udge generated at treatment p1ants. Schmidtke36 estimates the rise in
sewa
ge
s1ud
ge m
ass
attr
ibut
ed t
o ph
osph
orus
cont
ro1
to 1
mg/L
in O
ntar
io t
o be
approximate1y 35% over the base1ine case of no chemica1 addition. It is
inte
rest
ing
to n
ote
that
this
same
esti
mate
fore
cast
s a
s1ud
ge m
ass
incr
ease
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SLU
DGE
DIS
POS
AL
PRA
CTI
CES
IN
THE
GRE
AT
LAK
ES
STA
TES
(MU
NIC
IPA
LIT
IES
IN
U.S
. E
PA
CON
STR
UCT
ION
GRA
NTS
)
STA
TE
FERTI
LIZER
MA
NU
FA
CT
UR
E
FU
EL
BUR
N
FOR
LAN
DFI
LL
SOI
L
INC
INE
RAT
ION
(NE
T S
LUD
GES
)
CON
SER
VAT
ION
OT
HE
RS
TOT
AL
 
Indiana
Mich
igan
Minnesota
New York
Ohio
Pennsy
lvania
Wisco
nsin
Tota1
Percent
of Tota1
1
.
8
10
39
6
11
34
2
1
27
127
42
0.4
11.
8
55.
7
18.
4
1
4
1
2
7
O
1
O
4
8
46
3
39
228
1
0
0
 
of
42%
ove
r t
he
bas
e1i
ne
con
dit
ion
for
pho
sph
oru
s c
ont
ro1
to
0.5
mg/
L.
Whi
1e
this estimate shou1d not be considered as representative of circumstances
thro
ugho
ut t
he b
asin
, i
t do
es s
ugge
st t
hat
impr
oved
phos
phor
us c
ontr
o1
to
be1ow the 1.0 mg/L 1eve1 wi11 not create an unmanageab1e prob1em in the
disposa1 of generated s1udge.
Future trends in s1udge disposa1 throughout the basin are difficu1t to
predict. Sma11er p1ants wi11 undoubted1y continue to pursue app1ication of
s1udge to agricu1tura1 1and, barring any further restrictions on this practice
due to toxic content. At the moment, for major p1ants in the basin, it
appears that current1y operating 1andfi11 sites are a 1ess expensive
a1ternative to s1udge incineration or/and rec1amation. However, with the
moderation in energy price increases and the anticipated difficu1ties inherent
in future 1andfi11 operations, this advantage may soon disappear. Ontario has
committed itse1f to incineration for a majority of its sewage treatment
s1udges; if current p1ans are fo11owed, it wi11 dispose of 60—65% of the mass
of generated s1udge by this method as compared to 40% for 1974.
In the United States, perhaps the outcome of current deve1opments at the
Detroit wastewater treatment p1ant wi11 be indicative of a trend for major
p1ants. This p1ant, among the 1argest in the Great Lakes, has re1ied on
incineration in the past. But, air qua1ity concerns have threatened the
operation of ha1f its incineration units and the p1ant has been redirecting
greater quantities of its s1udge to 1andfi11. As previous1y mentioned, the
,city is a1so proposing use of this s1udge in a 1and rec1amation project on
Fighting Is1and in the Detroit River and is now preparing documentation
out1ining its short and 1ong-term s1udge disposa1 p1ans.
4.2.5 MONITORING, ANALYSIS, DATA QUALITY ASSURANCE,
AND REPORTING PROGRAMS
Basic information on monitoring, ana1ysis, qua1ity assurance, and
reporting requirements for municipa1 wastewater discharges was obtained from
the returned questionnaires distributed to the jurisdictions and the 41
waitewgter treatment faci1ities se1ected for detai1ed assessment in the Great
a es a51n.
4.2.5.1 Jurisdictiona1 Requirements for Se1f-Monitoring
Based on 10 out of the 11 jurisdictiona1 responses received to the
questionnaire, eff1uent se1f-monitoring requirements are more stringent for
p1ants 3,800 m3/d and 1arger, as compared to sma11er p1ants,
380 m3/d and 1ess. The one jurisdiction that does not fo11ow this pattern,
the Ontario Ministry of the Environment, indicated that se1f-monitoring
requirenents are based on the abi1ity of municipa1ities or p1ant operators to
adequate1y ana1yse waste streams. Moreover, the Ministry conducts at 1east
month1y routine monitoring for a11 discharges and increases its monitoring
frequency when prob1ems are identified.
With the exception of Minnesota, jurisdictions vary discharge requirements
according to assessments of the water qua1ity of receiving body. As a minimum
a11 jurisdictions require routine monitoring of BOD, suspended so1ids, and
phosphorus. Some require pH measurements with attendant range 1imits.
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 Gen
era
lly
,
unl
ess
a p
art
icu
lar
pro
ble
m
is
ide
nti
fie
d,
jur
isd
ict
ion
s
do
not
req
uir
e t
hat
eff
lue
nts
be
sam
ple
d f
or
tox
ic
sub
sta
nce
s.
Som
e j
uri
sdi
cti
ons
occ
asi
ona
lly
mon
ito
r f
or
hea
vy
met
als
and
in
spe
cia
l
cas
es
req
uir
e s
elf
—
mon
ito
rin
g f
or
a s
pec
ifi
c t
oxi
c c
ons
tit
uen
t o
r a
cla
ss
of
tox
ic
con
sti
tue
nts
thr
oug
h S
tat
e o
r U
.S.
fed
era
l
per
mit
s.
Wit
h r
esp
ect
to
ind
ust
ria
l
was
tes
dis
cha
rgi
ng
to
mun
ici
pal
was
te
tre
atm
ent
sys
tem
s,
U.S.
EPA
or
the
sta
te
req
uir
es
sel
f-m
oni
tor
ing
thr
oug
h N
PDE
S/S
PDE
S p
erm
its
and
non
com
pli
anc
e i
s t
o
be
rep
ort
ed
by
the
per
mit
tee
.
Ohi
o r
equ
ire
s s
uch
sel
f-m
oni
tor
ing
for
all
exp
ect
ed
ind
ust
ria
l e
ffl
uen
ts,
whi
le
the
Pro
vin
ce
of
Ont
ari
o h
as
no
sel
f-
mon
ito
rin
g r
equ
ire
men
ts.
How
eve
r,
the
Ont
ari
o M
ini
str
y o
f t
he
Env
iro
nme
nt
does monitor industrial effluents in all cases.
Eff
lue
nt
flo
w m
eas
ure
men
ts
are
req
uir
ed
to
be
tak
en
at
lea
st
dai
ly;
for
the
lar
ger
pla
nts
the
mea
sur
eme
nts
are
gen
era
lly
con
tin
uou
s.
Cal
ibr
ati
on
of
flo
w m
eas
uri
ng
dev
ice
s i
s u
sua
lly
req
uir
ed
at
lea
st
onc
e a
yea
r.
The
re
are
no
requ
irem
ents
to r
epor
t th
e ac
cura
cy o
r pr
ecis
ion
of f
low
meas
urem
ents
.
Sludge monitoring for specific metals is recommended by Canadian
juri
sdic
tion
s, w
hile
in t
he U
nite
d St
ates
demo
nstr
atio
n of
slud
ge q
uali
ty i
s
the
resp
onsi
bili
ty o
f ea
ch s
tate
thro
ugh
indi
vidu
al
SPDE
S pe
rmit
s.
In t
he
states, if land application is practiced, a more stringent analytical
surveillance program is instituted.
4.2.5.2 Jurisdictional Requirements for Quality Control
 
Env
iro
nme
nt
Can
ada
doe
s n
ot
req
uir
e a
for
mal
qua
lit
y a
ssu
ran
ce/
qua
lit
y
control (QA/QC) program for sewage treatment plants or their laboratories.
Ont
ari
o i
s i
n t
he
pro
ces
s o
f d
eve
lop
ing
suc
h p
rog
ram
s.
U.S.
EPA
req
uir
es
eac
h
stat
e to
assu
re q
uali
ty c
ontr
ol
and
comp
lian
ce a
t tr
eatm
ent
and
labo
rato
ry
facilities; however, such programs are in general just now being implemented.
The
stat
e of
Ohio
has
an a
ctiv
e pr
ogra
m re
quir
ing
QA/Q
C at
all
wast
e tr
eatm
ent
acilities.
In sampling for specific effluent pollutants, Environment Canada does not
requ
ire
spec
ific
sewa
ge t
reat
ment
plan
t qu
alit
y co
ntro
l p
roto
cols
.
Onta
rio
does not require specific quality control programs for sewage treatment plant
lab
ora
tor
ies
; h
owe
ver
, O
nta
rio
pro
vid
es
sch
edu
led
lab
ora
tor
y s
erv
ice
to
all
of
the plants, and its laboratories do have quality control procedures. The U.S.
EPA has published standard sampling procedures in 40 CFR l3637 but no
criteria on sampling frequency. Under the U.S. Clean Water Act, Section
304(q) and Federal Regulations, 40 CFR 136, the analytical methods to be used
are described.
4.2.5.3 Jurisdictional Phosphorus Measurement Protocols
The following discussion summarizes specific protocols in place for the
meas
urem
ent
of p
hosp
horu
s in
sewa
ge t
reat
ment
effl
uent
s:
Envi
rome
nt C
anad
a
does not provide a recommended standard sampling procedure or frequency.
However,~0ntario requires all plants to sample at least monthly and to send
the samples to provincial laboratories for analysis of BOD, suspended solids,
’ ph
osph
orus
, a
nd a
mmon
ium
+ am
moni
a.
In a
ddit
ion
to t
hese
samp
les,
many
of t
he
larger Ontario sewage treatment plants sample on a nearly daily schedule and
per
for
m p
hos
pho
rus
and
som
e o
the
r a
nal
yse
s t
o a
sse
ss
pla
nt
Ope
rat
ion
.
The
se
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 res
ult
s a
re
rep
ort
ed
to
Ont
ari
o a
nd
are
use
d i
n c
onj
unc
tio
n w
ith
pro
vin
cia
l
dat
a f
or
loa
din
gs
cal
cul
ati
ons
.
The
pla
nts
use
the
ir
met
hod
of
cho
ice
whi
le
the
Ont
ari
o M
ini
str
y o
f t
he
Env
iro
nme
nt
lab
ora
tor
ies
use
age
ncy
wid
e
pro
ced
ure
s i
nco
rpo
rat
ing
cal
ibr
ati
on,
dup
lic
ate
ana
lys
es,
and
rec
ove
ry
assessments on an established frequency.
The
U.S.
EPA
and
/or
the
sta
te
dic
tat
e t
he
min
imu
m f
req
uen
cy
of
sam
pli
ng
for
pho
sph
oru
s a
nal
yse
s t
hro
ugh
NPD
ES/
SPD
ES
per
mit
s,
but
do
not
req
uir
e
dup
lic
ate
sam
pli
ng
for
qua
lit
y c
ont
rol
pur
pos
es.
Lab
ora
tor
ies
are
enc
our
age
d
to h
ave
qual
ity
cont
rol
proc
edur
es
for
thei
r ro
utin
e ph
osph
orus
meas
urem
ent
met
hod
s.
U.S.
EPA
con
duc
ts
a p
rog
ram
in
whi
ch
eac
h p
erm
itt
ee
ana
lyz
es
unk
now
n
chec
k sa
mple
s on
ce a
year
.
Base
d on
thes
e te
st r
esul
ts t
he S
TP l
abor
ator
y is
jud
ged
on
its
abi
lit
y t
o a
nal
yze
for
pho
sph
oru
s a
nd
som
e o
the
r c
ons
tit
uen
ts
depending on the specific NPDES/SPDES permit.
4.2.5.4 Sewage Treatment Plant Self-Monitoring
 
In order to determine if sewage treatment plants are adequately reSponding
to r
egul
atio
ns o
r ha
ve s
elf-
init
iate
d pr
ogra
ms f
or w
aste
disc
harg
e mo
nito
ring
and quality control, 41 plants were surveyed by questionnaire.
To augment the findings from the questionnaire, the sewage treatment plant
laboratories were invited to participate in a "total phosphorus in sewage
effluent“ interlaboratory study. The premise of the program was that those
laboratories with successful quality control programs should be able to
adequately measure phosphorus.
The findings fran the questionnaire are given as follow:
Eleven of the 41 plants sent questionnaires did not respond. 0f the 30
that did respond, 28 had some type of an effluent monitoring program. Of
those who elaborated on their programs, it was noted that plants serving
industries were self-monitoring at intervals between 4 and 15 times a year.
The encouraging aspect is that all but two reporting did have some sort of a
monitoring program.
With reSpect to effluent toxicity, of the 27 responses, l2 reported
monitoring for specific toxicants or by bioassay; this monitoring ranged in
complexity fran pH to priority pollutant analysis. Ten plants reported a
regular time interval of sampling frequency; frequency varied from hourly to
monthly. Several U.S. plants reSponded that toxicity testing was requiredby
specific NPDES/SPDES permits.
Of those who have a program and elaborated, the most stringent monitoring
specified periodic testing for priority pollutants and quarterly flow-through
bioassays using fathead minnows. Of those who responded that they did have an
effluent monitoring program, and specified what they checked for,
approximately one third indicated they checked for heavy metals. It is likely
that some others that responded affirmatively also check for metals.
Of those responding with reSpect to influent toxicitymonitoring, there
was a range of parameters checked for from pH to priority pollutants. Some of
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 the
res
pon
den
ts
ind
ica
ted
tha
t t
hey
did
not
hav
e a
ny
pro
gra
m.
In
thi
s a
rea
the
re
is
lit
tle
con
sis
ten
cy
wit
h r
esp
ect
to
inf
lue
nt
mon
ito
rin
g a
mon
g t
he
various plants surveyed.
With
resp
ect
to s
ludg
e mo
nito
ring
, th
irty
of t
he 4
1 pl
ants
resp
onde
d.
Of
tho
se
30
onl
y t
wo
rep
ort
ed
tha
t t
hey
hav
e n
o p
rog
ram
.
One
oth
er
is
cur
ren
tly
deve
lopi
ng a
prog
ram.
It w
as n
oted
that
, d
ue t
o di
ffer
ent
plan
t pr
oces
ses,
the
freq
uenc
y of
anal
yzin
g sl
udge
vari
es f
rom
dail
y to
once
ever
y tw
o ye
ars
when the dried sludge is removed.
Of t
hose
28 p
lant
s co
nduc
ting
slud
ge a
naly
ses,
23 c
ited
heav
y me
tals
as
the
prin
cipa
l m
easu
reme
nt m
ade.
Two
plan
ts r
epor
ted
that
PCBs
and
pest
icid
e
analyses were also conducted.
With
resp
ect
to e
fflu
ent
flow
cali
brat
ion,
each
reSp
onde
nt r
epor
ted
havi
ng
some
cali
brat
ion
proc
edur
e bu
t in
most
case
s de
tail
s we
re n
ot g
iven
. M
ost
plan
ts d
id n
ot r
eSpo
nd o
n pr
oced
ures
used
to c
alcu
late
load
ings
; t
he f
ew w
ho
did, calculated it using average daily flow.
In taking samples for laboratory analyses most plants collected were
prop
orti
onal
comp
osit
es.
Four
plan
ts u
sed
only
a si
mple
grab
proc
edur
e.
Only
six plants reported some form of duplicate sampling. The frequency of
dupl
icat
e sa
mpli
ng d
epen
ded
in p
art
on t
he c
onst
itue
nt t
o be
meas
ured
and
varied widely from once a year to weekly intervals.
Few plant laboratories reported having a quality control program but most
identified a person in charge of ensuring the laboratory was operating
adequately. Six plants reported conducting some duplicate analyses,
particularly for phosphorus and BOD measurements. Similarly these
laboratories reported they documented precision and accuracy. For analytical
quality control only one plant reported using control charts while most merely
cond
ucte
d du
plic
ate
anal
yses
of s
tand
ards
as t
heir
qual
ity
cont
rol
proc
edur
e.
4.2.5.5. Total Phosphorus in Effluent Interlaboratory Study
 
As was noted above, to augment the questions on laboratory capability and
laboratory quality control, the Data Quality Work Group of the Water Quality
Programs Committee conducted a total phOSphorus in sewage effluent
interlaboratory study among the respondents to the questionnaire.
On April 25, 1983 ten samples (standards, effluent, and effluent plus
standards) were distributed to 36 sewage treatment plant laboratories and to
the four Ontario Ministry of the Environment laboratories which analyze
Ontario sewage treatment plant effluents for total phosphorus.
The samples were prepared by the National Water Research Institute at the
Canada Centre for Inland Waters. Prior to distribution, the samples were
demonstrated to be stable. Included with the distributed samples were: a
letter of transmittal describing recommendations for sample handling, a
discussion on reporting low level data, a sample receipt form, a results
report form, and a questionnaire on the method used.
Results fran the phosphorus methods questionnaire indicate that all
laboratories use one of three well recognized procedures. The three
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37
th
e
eq
ui
va
le
nt
of
St
an
da
rd
Me
th
od
s,
as
th
ei
r
me
th
od
of
ch
oi
ce
.
Th
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e
me
di
an
va
lu
es
ob
ta
in
ed
fr
om
re
su
lt
s
re
po
rt
ed
.
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rg
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Th
e
ta
rg
et
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lu
es
ra
ng
ed
fr
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0.
20
0
mg
/L
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4.
95
mg
/L
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to
ta
l
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Re
su
lt
s
ob
ta
in
ed
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ea
ch
sa
mp
le
we
re
ev
al
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te
d
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co
mp
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in
g
th
em
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e
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bo
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ra
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bo
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d
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e
ta
rg
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pl
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s
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La
bo
ra
to
ri
es
wh
ic
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pr
od
uc
ed
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e
re
su
lt
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mi
t,
an
d
we
re
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t
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ed
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re
ju
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ed
sa
ti
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to
ry
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g
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.
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t
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at
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ra
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ra
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e.
In
al
l,
21
la
bo
ra
to
ri
es
pr
od
uc
ed
le
ss
th
an
sa
ti
sf
ac
to
ry
re
su
lt
s.
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ra
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ra
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c
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ra
to
ri
es
.
Th
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ed
du
e
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la
bo
ra
to
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er
ro
r
si
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e
th
e
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bo
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to
ry
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e
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rg
er
se
wa
ge
tr
ea
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en
t
pl
an
ts
ge
ne
ra
ll
y
pe
rf
or
me
d
ad
eq
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te
ly
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Ho
we
ve
r,
it
is
al
so
tr
ue
th
at
ma
ny
pa
rt
ic
ip
at
in
g
la
bo
ra
to
ri
es
ex
pe
ri
en
ce
d
so
me
di
ff
ic
ul
ty
an
d
th
ei
r
pe
rf
or
ma
nc
e
co
ul
d
ha
rd
ly
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dg
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4.2.5.6 Summary
In
mo
st
ca
se
s
th
e
ju
ri
sd
ic
ti
on
s
do
ex
er
ci
se
se
lf
-m
on
it
or
in
g
ef
fl
ue
nt
re
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ir
em
en
ts
on
mu
ni
ci
pa
l
wa
st
ew
at
er
tr
ea
tm
en
t
pl
an
ts
.
Th
es
e
re
qu
ir
em
en
ts
’
gen
era
lly
var
y w
ith
the
typ
es
of
was
tes
bei
ng
tre
ate
d,
the
rec
eiv
ing
wat
er,
-
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and the size of the plants; little can be said about the accuracy or precision
of effluent flow measurements; most treatment plant laboratories have some
analytical check system but laboratory quality control programs were generally
lacking; based on a round robin analysis of phosphorus samples some plant
laboratories produce erratic results and some produce biased data; since the
larger plants produced adequate data in the interlaboratory study, overall
loading estimates reported for phosphorus would not appear to be severely
biased.
4.3 PRETREATMENT REQUIREMENTS (ARTICLE VI, SECTION l(a)(iv))
CANADA
 
Pretreatment of industrial waste priorto discharge to sanitary sewers is
wide Spread but not universal in Ontario. A model "By-Law to Control
Industrial Waste Discharges to Municipal Sewers"39 was prepared several
years ago and is currently under review. While the application of this model
by-law is discretionary, it has been adopted by most municipalities in
Ontario. The model by—law represents an attempt to ensure the protection of
municipal sewage treatment plants (including collection and disposal 1
facilities) and to regulate the discharge of industrial wastes to municipal
sewers.
To overcome the factors of variation among municipal sewerage systems,
permissible concentrations for industrial waste constituents have been
suggested in the Ontario model sewer-use by-law. These concentrations are
based on known toxicities or potential adverse effects at the municipal sewage
treatment plant. Although the current By-Law recommends limits for inorganic .
toxic substances, organic toxic compounds are not addressed in any detail. ,
Section 6 of the model by-law permits special agreements applicable to
sanitary sewers as a reasonable alternative to the complete prohibition of
certain industrial discharges or to the imposition of undue costs for waste
treatment on a particular industry. 1
UNITED STATES
On June 26, 1978, the U.S. EPA published “General Pretreatment Regulations
for Existing and New Sources of Pollution““°. The intent of this regulation
and the national pretreatment policy is to:
l. prevent the introduction of pollutants into municipal treatment
systems which will interfere with the operation of the system or
contaminate the sewage sludge,
2. prohibit the introduction of pollutants into municipal systems which
will pass through the treatment works into receiving waters or the
atmosphere or otherwise be incompatible with the works, and
3. improve opportunities to recycle and reclaim wastewaters and the
sludges resulting from wastewater treatment.
In order to reduce the health and environmental risk of pollution caused
by discharges to municipal systems, the U.S. pretreatment regulations provide \
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include general discharge prohibitions that apply to all users of a municipal
system who discharge nondomestic wastes, as well as standards applicable to
specific industrial categories.
A municipal pretreatment program will be required if the treatment
facility has a design flow of more than 5 million gallons (20,000 m3) per
day and receives wastes from sources subject to pretreatment requirements.
Where a pretreatment program is developed, the municipality will be
responsible for enforcement of the national pretreatment standards, plus any
local or state standards. Where local governments do not develop a
pretreatment program and assume enforcement responsibility, the U.S. EPA and
those states approved to administer the NPDES will enforce national
pretreatment standards and water quality standards.
Michigan, Minnesota, Ohio, and Wisconsin have assumed responsibility for
full program implementation. Though the other Great Lakes states have not
received formal delegation, they are presently operating many significant
parts of the program and are working with their municipalities to implement an
industrial toxicant pretreatment program.
While there has been significant progress in the last two years and a
number of municipalities have pretreatment programs, it has been found that
many toxic or potentially toxic chemicals are still being discharged to
municipal treatment systems.
Table 24 indicates the number of municipalities within the eight Great
Lakes states that are presently developing programs. The table also presents
the status of their grants, NPDES permits, and authorized and on-board state
staffing levels.
4.3.1 COMPARISON AND EVALUATION OF PRETREATMENT PROGRAMS
In reviewing the responses from six states and Ontario with regard to the
pretreatment programs for industrial waste, the following items should be
highlighted:
l. There are insufficient data available upon which to assess the
adequacy of industrial pretreatment programs for control of toxic
organic and/or hazardous substances.
2. Not all of the necessary U.S. EPA categorical pretreatment standards
are available to fully implement the program.
3. The programs are not stabilized and an assessment of their
effectiveness cannot be made at this time.
4. Additional program resources are needed.
In practice, one of the major concerns of the pretreatment programs are
the toxic organics which account for 114 out of 127 priority pollutants. As
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TABL
E 24
STATUS OF
PRETREATM
ENT PROGR
AM DEVELO
PMENT IN
THE GREAT
LAKES STA
TES, JULY
1981
 
NPDES PERMITS
WITHOUT COMPLI-
ANCE SCHEDULES
STATE STAFF
AUTHORIZED/
ON B
OARD
MUNICIPALITIES
APPLIED
NPDES PERMITS
REQUIRED TO
FOR AWARDED
WITH COMPLIANCE
STATES DEVELOP PROGRAM GRANT STATUS SCHEDULES
I1
1i
no
is
Indiana
Michigan
86
88
135
29
3
1
45
1
9
1
3
22a
6
3
87
5
2
23
8
3
5
/
5
6/2
21/
21
_
8
4
_
 
Minnesota 95 52 43 81 14 3/2
New York 44 43 26 44 0 8/8
Ohio - 133 103 68 77b 56 17/12
Pennsy1vania 140 2 1 0 140 /0.5
Wisconsin
26 21
17 2
5
1 8.5/
8.5
 
a. 22 grants in
Michigan are curr
ent1y in the proc
ess of being fina
1ized.
b. Comp1iance schedu1es are issued by Ohio EPA Director's Fina1 Findings and Orders (DFFO) rather than
the NPDES permit. The tota1 of 77 inc1udes a few schedu1es in NPDES permits but most are issued
through the DFFO.
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In
light of this fact, the existing pretreatment programs in the Great Lakes
states and Ontario need to be reviewed.
Available analytical technologies for measurements of some of the priority
organic pollutants in sewage, such as polynuclear aromatic hydrocarbons and
nitrosamines, are not sensitive enough to detect the low "acceptable
concentrations" in effluents. Also, the analytical procedures are too
expensive, difficult, and time consuming to be easily adopted by most
laboratories at municipal wastewater treatment facilities.
One of the three criteria for establishing specific limits of discharge
from a pretreatment facility is water quality standards for the receiving
water. In this regard, the U.S. EPA published reports"1 of ambient water
quality criteria for most of the priority pollutants. However, there is no
guideline at present on how to use the published data for establishing stream
water quality. A risk factor on human health is needed in order to select
water quality criteria for most organic pollutants. There is no basis for the
calculation of risk factors at this time in any of the jurisdictions nor is it
dealt with in the Great Lakes Water Quality Agreement.
Also, data on interference with biological treatment processes by organic
pollutants are very limited, compared to studies of metal pollutants.
Consequently, it is difficult to establish specific limits for an organic
substance based on its effect on treatment processes.
The last item to consider in establishing specific pollutant limits is the
impact of toxics on sludge disposal. Currently available criteria for sludge
acceptable for disposal on land do not clearly show how to set upper limits on
toxic organic and metal pollutants Tﬁ-raw sewage.
In the United States the fact that pretreatment standards have been
promulgated for only l3 or 14 of the 34 industrial categories hinders timely
implementation of the program. For example, categorical standards for many
industries whose discharges contain toxic organic chemicals are needed but are
not available as a regulation.
In view of the above situation, many municipalities in Ontario and the
Great Lakes States have developed municipal pretreatment programs emphasizing
the l3 inorganic priority pollutants leaving the control of organic pollutants
for future effort. Limited monitoring of hazardous contaminants is being
carried out at municipal plants by the jurisdictions.
The lack of necessary scientific data and the difficulties of analytical
technology are acutely felt in carrying out this program. The shortage of
necessary resources is also a common problem. It appears that the
pretreatment programs are in their early stages of development and additional
time and resources will be needed to assure effective pollutioncontrol.
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Provincial legislation pertaining to sewage discharges to the environment
are
cont
aine
d in
the
Onta
rio
Wate
r Re
sour
ces
Act
(RSO
1980
) an
d th
e
Environmental Protection Act (RSO 1980). The Ontario Water Resources Act
covers discharges from municipal wastewater treatment systems while the
Environmental Protection Act covers discharges fran private sewage systems
serving 5 or less residences. Since this report deals with wastewater
treatment systems larger than 380 m3/d pertinent legislation falls under the
Ontario Water Resources Act.
Compliance, as stated earlier, is based on 12 month averages of the
effluent quality, compared against effluent guidelines. A Province-wide
monitoring program, which requires a minimum monthly sample submission from
all wastewater treatment facilities, provides data for this assessment. In
addition to the effluent quality assessment, inspections are carried out by
Provincial Ministry of the Environment staff on a routine basis.
Non-compliance of effluent quality or poor operating practices result in
"recommendations" outlined in a subsequent report. Such reports are sent to
the municipal authorities and operating personnel.
In most instances the recommendations are sufficient to initiate remedial
actions at the wastewater treatment facilities to correct deficiencies.
Follow-up inspections and/or meetings with the municipal engineer and plant
operator ensure that appropriate action has been taken. The effluent V
compliance monitoring program provides a continuing assessment of the effluent f.
qua ity.
Should the municipality refuse to implement the necessary corrective
measures, the Province has the right, under the Ontario Water Resources Act to
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UNITED STATES
The NPDES Permit Program
 
The NationaT PoTTutant Discharge ETimination System (NPDES) permit program
is d
esig
ned
to c
ontr
oT a
TT
disc
harg
es o
f po
TTut
ants
from
poin
t so
urce
s i
nto
U.S.
wate
nway
s.
Each
of t
he e
ight
Grea
t La
kes
stat
es h
as b
een
deie
gate
d NP
DES
perm
itti
ng a
utho
rity
and
each
has
the
resp
onsi
biii
ty t
o is
sue,
reis
sue,
modi
fy
and enforce those permits. Prior to deTegation of authority, the state
program must be equaT in scope and effectiveness to U.S. EPA's program in
terms of funding, staffing, and enforcement authority. Though bound to compiy
with minimum EPA operation requirements, states can adopt and enforce
standards, Timitations, or other requirements that are more stringent than
EPA's or increase permit program operations to a greater scope than required
federaTTy.
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NPDES is a regulatory program which imposes precise and detailed pollution
control requirenents through permits and compliance schedules where necessary. .
The Clean Water Act stipulates that NPDES permits must limit discharges of
effluents based upon national technology-based guidelines and, where
necessary, water quality standards; impose schedules of compliance for the
permittee to complete construction or to install new pollution control
technology; and require permittees to monitor their dischargers and report
results and violations to the permitting agency.
NPDES permits are valid for up to five years. However, permit terms and
conditions may be modified or revoked during the permit period. Permittees
are required to apply for renewal before their permit expires.
The Clean Water Act requires EPA and the states to provide the public with
opportunities to participate in NPDES permit decision making. The major
facets of public involvement in NPDES permitting include commenting on draft
permits, petitioning for public hearings, appealing EPA and/or state permit
decisions, and bringing citizen suits against dischargers to enforce permit
conditions or against EPA for failure to comply with the Act. In addition,
the public may also participate in developing NPDES program regulations and in
reporting violations to EPA and the states.
Amendnents to the Clean Water Act of 1977 mandated increased emphasis on
the control of toxic substances discharged to surface waters of the U.S.; l29
"priority" pollutants are being addressed nationally, and other toxic
substances, especially persistent organic substances, are being given Special
priority in the Great Lakes basin.
Authority for re uiring reporting of effluent data from dischargers comes
from Sections 308 an
309 of t e Clean Water Act.
Over the last two years,
EPA programs have placed increasing emphasis on gathering information on toxic
pollutants. Nationally, efforts have focused on gathering information about
the l29 "priority" pollutants and on developing guidelines
for 34 priority
industrial categories.
National
Ambient
Water
Quality
Criteria“‘
have
been
developed
for
65
chemicals and classes of chemicals,
as required by Section 304 of the U.S.
Clean
Water
Act
(Table
25).
The
documents
currently
cover
criteria
for
all
of
the 129 priority pollutants except dioxin, and that document is scheduled to
L
be
published
for
public
comment
in
October
1983.
'
 
_ 88 _
 TABLE 25
U.S. EPA AMBIENT WATER QUALITY CRITERIA DOCUMENTS"1
Acenaphthene DichIoroethernes PhthaIate Esters
AcroIein 2,4-Dich10rophenoI PonchIorinated BiphenyIs
AcronnitriIe DichIoropropane and PonnucIear Aromatic
Benzene DichIoropropene Hydrocarbons
AIdrin/DieIdrin 2,4-Dimethy1phen01 Selenium
Antimony Dinitrotquene SiIver
Arsenic Endosquan TetrachIoroetherne
Asbestos Endrin ThaIIium
Benzidine Ethbeenzene Tquene
BeryIIium Fiuoranthene Toxaphene
Cadmium Hanethers TrichIoroetherne
Carbon TetrachIoride Haiomethanes VinyI ChIoride
ChIordane HeptachIor Zinc
Chiorinated Benzenes HexachIorobutadiene
ChIorinated Ethanes HexachIorocyciopentadiene
ChioraIkyI Ethers Isophorone
ChIorinated Naphthaiene Lead
ChIorinated PhenoIs Mercury
ChIoroform NapthaIene
2-Ch10rophen01 Nickel
Chromium Nitrobenzene
Copper Diphenyihydrazine
C%anides Nitrophenois
D T Nitrosamines
DichIorobenzenes PentachIorophenoI
DichIorobenzidine PhenoI
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 Compliance and Enforcement
 
The NPDES program initially focused on permit issuance and is now focusing
on compliance and enforcement of permit terms and conditions. All the Great
Lakes states have developed and implemented an Enforcement Management System
(EMS) similar to that developed by the U.S. EPA”2. Each state has
implemented a system suited to its particular needs, specifically in the areas
of non-compliance screening, notification of violations, and enforcement
followup. Some states, such as Indiana and Michigan, have developed a system
of computer-automated notification for any violation, while other states
screen the violations for relative significance. Minor violations may be
handled by a phone call to the responsible permittee; major violations are
handled by letter or other escalated compliance measures such as notices or
orders.
The Enforcement Management System is comprised of seven basic elements
which assure that instances of noncompliance are detected and enforced in a
timely fashion.
In addition, most states have a municipal management system
which coordinates enforcement, grants, and permit programs to bring publicly—
owned treatment works into compliance with applicable state and federal
standards and requirements.
The seven elements which form the framework for
sound enforcement management by the Great Lakes states and U.S. EPA are:
l.
A source inventor
file which contains current information about
compliance with e¥fluent limitations for all sources with NPDES
permits.
Most states have developed an automatic data processing
system to track effluent data submitted by the permittees and to
detect violations for further consideration.
2.
The flow
ofinformation begins with the submission by the permittee
of dischargetmoﬁitﬁFiﬁg'reports and by compliance—5c edule reports.
Compliance-inspection
reports
are
prepared by
the jurisdiction.
These various reports are screened for non-compliance and referred to
the appropriate enforcement unit in case a discharger is not in
compliance with permit requirements.
3.
Internal mana ement control
is accomplished through a system of logs
and reports.
III
formal
enforcement actions are entered into
permanent log books to provide a record for any given time period.
A
non-compliance report is generated quarterly.
It details non-
compliance
of
all
major
dischargers,
enforcement
reSponse,
and
time
for response.
This report is sent to EPA's regional offices, where
compliance
information
and
specific
enforcement
activities
are
evaluated.
4.
The
initial
pre~enforcement
evaluation
of
compliance
information
by
technicians or administrative personnel
arranges noncomplying sources
in
a
priority
sequence
for
subsequent
enforcement
review.
Technical
review criteria
and
priorities
are
developed by
the
states
to
assist
with this pre-enforcement evaluation.
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6.
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uir
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T
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.
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fir
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of
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tiv
e e
nfo
rce
men
t i
s a
not
ice
of
non
-co
mpT
ian
ce
or
vio
Tat
ion
.
The
not
ice
des
cri
bes
the
non
-co
mpT
ian
ce,
the
cor
rec
tiv
e a
cti
on
nec
ess
ary
,
and
the
tim
e f
ram
e f
or
com
pTe
tio
n.
The
sec
ond
Teve
T i
s t
he
iss
uan
ce
of
a f
orma
T a
dmi
nis
tra
tiv
e o
rde
r.
Thi
s i
s t
ake
n w
hen
an
enf
orc
eme
nt
sit
uat
ion
has
esc
aTa
ted
to
a p
oin
t w
her
e s
ign
ifi
can
t i
mpa
ct
is
nee
ded
.
Thi
s a
cti
on
pre
par
es
a r
eco
rd
for
pos
sib
Te
cou
rt
act
ion
.
Whe
n a
dmi
nis
tra
tiv
e r
eme
die
s a
re
uns
ucc
ess
fu]
in
obt
ain
ing
com
pTi
anc
e
for
maj
or
vio
Tat
ion
s o
f T
aws
,
reg
uTa
tio
ns,
and
per
mit
s,
a T
aws
uit
is
used.
7.
Com
pii
anc
e i
nsp
ect
ion
s,
eva
Tua
tio
n,
and
sam
pii
ng
are
con
duc
ted
on
maj
Or
and
min
or
dis
cha
rge
rs
to
ass
ess
ade
qua
cy
of
seT
f—m
oni
tor
ing
pro
gra
ms
and
dat
a;
to
det
erm
ine
acc
ura
cy
of
dat
a i
n d
isc
har
ge
mon
ito
rin
g r
epo
rts
; a
nd
to
rev
iew
fac
iTi
ty
rec
ord
s,
sch
edu
Tes
,
and
req
uir
ane
nts
.
An
enf
orc
eme
nt
eva
Tua
tio
n o
f p
ote
nti
al
vio
Tat
ion
s i
s
performed and appropriate remediaT actions taken.
 
Und
er
the
ter
ms
of
the
CTe
an
Wat
er
Act,
the
NPD
ES
per
mit
is
the
pri
mar
y
reg
uTa
tor
y m
ech
ani
sm
gov
ern
ing
the
reT
eas
e o
f p
oii
uta
nts
to
Tak
es
and
wat
er-
way
s.
ATT
dis
cha
rge
s o
f p
oTT
uta
nts
to
nav
iga
bTe
wat
ers
thr
oug
h p
oin
t s
our
ces
mus
t b
e a
cco
mpT
ish
ed
in
con
for
man
ce
wit
h a
n N
PDE
S p
erm
it.
Civi
T o
r c
rim
ina
T
pen
aTt
ies
att
ach
to
any
dis
cha
rge
wit
hou
t a
per
mit
or
in
vio
Tat
ion
of
a
per
mit
.
Sim
iTa
rTy
, v
ioT
ati
on
of
any
ter
m o
r c
ond
iti
on
of
an
NPD
ES
per
mit
may
sub
jec
t t
he
vio
Tat
or
to
civi
T o
r c
rim
ina
T p
ena
Tti
es.
In
add
iti
on,
inj
unc
tiv
e
reT
ief
may
be
sou
ght
in
the
app
rop
ria
te
dis
tri
ct
cou
rt
to
rem
edy
per
mit
vioTations.
Und
er
Sec
tio
ns
309
(a)
, (
b)
and
(d)
of
the
Act,
the
Adm
ini
str
ato
r o
f t
he
U.S
.
EPA
is
aut
hor
ize
d
to
see
k
inj
unc
tiv
e
reT
ief
and
civ
iT
pen
aTt
ies
of
up
to
$10,000 per day of vioTation of an NPDES permit.
4.5.1 BASIS FOR INITIATING ACTION
In
gen
era
T,
enf
orc
eme
nt
act
ion
is
ini
tia
ted
as
a r
esu
Tt
of
fai
Tur
e o
f t
he
dis
cha
rge
r
to
mee
t
the
ter
ms
of
its
dis
cha
rge
aut
hor
iza
tio
n.
Suc
h
aut
hor
iza
-
tion
s, i
n th
e fo
rm o
f NP
DES
Perm
its
(U.S
.) o
r Ce
rtif
icat
e of
Oper
atio
n (
C0),
pre
scr
ibe
the
per
for
man
ce
req
uir
eme
nts
exp
ect
ed
of
the
tre
atm
ent
sys
tem
and
may
be
eit
her
tec
hno
Tog
y b
ase
d o
r,
whe
re
rec
eiv
ing
wat
ers
dic
tat
e,
wat
er
qua
Tit
y
bas
ed.
NPD
ES
per
mit
s
ais
o
con
tai
n
var
yin
g
deg
ree
s
of
add
iti
ona
l
per
for
man
ce
req
uir
ane
nts
whi
ch,
if
vio
Tat
ed,
may
res
uTt
in
enf
orc
eme
nt
act
ion
.
 While all violations of discharge authorizations are subject to enforce-
ment proceedings, those which receive the highest priority and the most
critical action are discharges or other action which result in degradation of
environmental quality. The three types ofaction which may lead to enforce-
ment are summarized as:
1. Quantitative exceedances of a specified discharge limitation.
2. Occurrence of conditions which result in environmental injury or
violation of water quality standards.
3. Violation of non-effluent related discharge authorization conditions.
4.5.2 ENFORCEMENT PROCEDURES
All jurisdictions responsible for direct enforcement of discharger perform—
ance requirements follow a generally similar series of steps in escalating
enforcement actions. Lower steps in the process of escalated enforcement may
be by-passed based on the severity of the condition being acted upon or the
past history of non-compliance which exists.
The actions taken generally include:
l. Identification and investigation of the nature and severity of the
non—compliance condition.
2.
Informal or formal contact with the discharger to seek resolution of
the non-compliance condition.
Direct personal or telephone contacts
may be used or first level written communication in the form of
compliance letters may be used to initiate corrective actions.
3.
Notice of Non-compliance/Notice of Violation may be issued formal-
izing the non-compliance issues, directing remedial actions and
setting deadlines for response/action.
4.
Restrictions may be placed on further sewer system growth or further
loading increases on the facility without improvement in facility
performance or other corrective action.
5.
Initiation
of direct
action
or
referral
of
the
action
to
the
appropriate legal authority for judicial action.
Results may be
court
imposed
remedial
program
and/or
a penalty
for violation.
The degree to which jurisdictions pursue conciliatory or adversary
approaches to remedy non-compliance conditions may vary.
Experience with one
form of action vs. another will, in most cases, dictate the course to be
followed; however, other factors such
aswork
force availability may make a
given approach more productive at a specific time.
Results
oriented
assessment of
the
overall
compliance
record
with
respect
to similar non-compliance conditions may be the best measure of the effective-
ness
of a
given
style
of
non-compliance
follow
up.
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4.5.3 ENFORCEMENT SANCTIONS
A11 NPDES de1egated U.S. jurisdictions carry out discharge permit enforce-
ment activities under programs having enforcement sanctions equa1 to, or more,
stringent than the enforcement provisions of the Federa1 C1ean Water Act.
These enforcement provisions ca11 for civi1 or crimina1 actions with monetary
pena1ties based on the nature of the vio1ation and the history of repeat
occurrences.
Minimum pena1ties ca11ed for under the Federa1 C1ean Water Act Amendments
of 1972 and subsequent amendmentsare from $2,500 to $25,000 per occurrence
for initia1 offences and up to $50,000 for repeat offences. Imprisonment for
periods of up to one year on first offence and two years for subsequent
offences are a1so provided.
Submission of fa1se information and simi1ar actions to misrepresent
information regarding discharges under NPDES contro1 can resu1t in up to
$10,000 pena1ties and/or imprisonment.
Nhi1e each state has simi1ar sanction provisions within its program
authority the historic use of such provisions in municipa1 enforcement actions
has been 1imited (Tab1e 26). Re1iance for Po11ution Abatement Program
progress to date has been 1arge1y based upon the avai1abi1ity of construction
grant fund assistance.
  
TABLE 26
MAXIMUM FINE SCHEDULES
INDIVIDUAL INDUSTRIAL MUNICIPAL
Ontario (MOE) 2,500 2,500
U.S. EPA 10,000 10,000 25,000
Indiana 25,000 25,000 25,000
Michigan 25,000 25,000 25,000
New York Civi1 10,000 10,000 10,000
Crimina1 25,000 25,000 25,000
Ohio Civi1 10,000 10,000 10,000
Crimina] 25,000 25,000 25,000
Pennsy1vania 10,000 10,000 10,000
Misconsin Civi1 10,000 10,000 10,000
Crimina1 25,000 25,000 25,000
I11inois 2,000 125,000 45,000
Minnesota Does not have a maximum fine schedu1e.
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; Several actions have been pursued through state and federal courts to ‘
i impose needed programs (Detroit, Gary, and Milwaukee). But, with the
" availability of grant assistance, very few municipalities have been assessed
j direct monetary penalties for failure to achieve required levels of treatment
3 performance or to proceed with needed program.
i
As federal grant assistance reduces in availability, greater reliance may
i
need to be placed on the enforcement authority available to assure continued
progress toward water pollution control objectives and criteria set by the
jurisdictions.
4. 6 SUH‘IARY
In view of the significant reduction in pollutant loadings from municipal
point sources and the overall high level of wastewater treatment which have been
achieved, it can be concluded the jurisdictions have implemented basic programs
to control pollution of the Great Lakes from municipal wastewater discharges.
The specific components of these programs and the emphasis which is placed on
various aspects of the programs vary from jurisdiction to jurisdiction.
The
,
similarities and differences among the programs have been described above.
In
n
3
addition there has been some attempt to compare the programs
in the various
j
jurisdictions and provide some assessment of their adequacy in meeting the
requirements of Article VI l(a) of the 1978 Great Lakes Water Quality Agreement.
A
While
the
Task
Force
considers
that
the
basic
programs
are
adequate,
some
3 concerns have also been identified:
1)
insgfficient construction
grant
funds
in
the
U.S.
to meet
identified
nee
s,
.i
2)
insufficient
manpower
and
resources
to
fully
implement
existing
regulatory
and
enforcement
programs,
3)
increasing
problems
with
sludge
disposal,
4)
infiltration
and
inflow
control
programs
to
reduce
flows
to
be
treated
are
not
effective,
lack
of
routine
measurement
techniques
to
assess
the
relative
toxicity
of
municipal
effluents,
and
the
high
cost
and
lack
of
funds
to
identify
and
more
effectively
control
combined
sewer
overflow
problems,
5)
pretreatment
programs
are
not
yet
effective
in
controlling
industrial
wastes
reaching
municipal
treatment
plants,
and
6)
pretreatment
programs
are
not
addressing
the
problem
of
toxic
organic
compounds
which
may
enter
receiving
waters
with
municipal
discharges.
  
 5. Findings, and Recommendations
The fo11owing summarizes the Task Force's major findings, conc1usions, and
recommendations based on its review of the various jurisdictiona1 programs
being deve1oped and imp1emented for the abatement, contro1, and prevention of
po11ution from municipa1 discharges and urban drainage in the Great Lakes
system.
MUNICIPAL NASTENATER TREATMENT
Findings
0 In 1981, there were 1,079 municipa1 wastewater treatment faci1ities in the
Great Lakes basin with hydrau1ic design capacities greater than 380 m3/d
(0.1 MGD). These treatment works consisted of 390 major faci1ities (with
>, hydrau1ic designcapacities greater than 3,800 m3/d or 1.0 MGD), with a
tota1 design capacity of 22,106,000 m3/d and 689 minor faci1ities (with
\ design f1ows 1ess than 3,800 m3/d and greater than 380 m3/d) designed
to treat a tota1 of 682,000 ma/d.
0 Over 95% of the major municipa1 wastewater treatment works in the Great
Lakes basin provided the equiva1ent of secondary treatment.
J‘ . o Ph05phorus remova1 faci1ities were provided at 85% of the major sewage
1 treatment works. These works provide 76% of the tota1 design f1ow
capac1ty in the Great Lakes basin.
JURISDICTIONAL EFFLUENT REQUIREMENTS
Findings
0
The equiva1ent of secondary treatment is the basic requirement for most
municipa1 wastewater treatment faci1ities in the Great Lakes basin. In
Ontario this current1y means achieving B00 and suspended so1ids
concentrations of 20 mg/L each and a tota1 phosphorus concentration of
1.0 mg/L on an annua1 average basis. In the Great Lakes states, the basic
requirement for secondary treatment is phosphorus remova1 to 1ess than 1.0
mg/L and achievement of BOD and suspended so1ids concentrations of 30 mg/L
each on a 30-day average basis.
0 There is considerab1e variation in the eff1uent 1imits estab1ished for
specific wastewater treatment dischargers. In Ontario, for examp1e,
primary treatment (35% remova1 of B00 and 50% remova1 of suspended so1ids)
is permitted in 1ocations where this 1eve1 of treatment is considered
adequate to protect qua1ity of the receiving water. In both Ontario and
the Great Lakes states considerab1y more stringent eff1uent requirements
 .—
 are assigned to faci1ities discharging to receiving waterswhich are water
qua1ity 1imited. These more stringent requirements are genera11y app1ied
to dischargers to tributaries and harbours or estuaries.
A11 jurisdictions 1imit the phosphorus content in municipa1 wastewater
discharges to the Great Lakes system. The requirement is genera11y 1.0
mg/L tota1 phosphorus for p1ants discharging more than 3,800 m3/d.
Ontario has not yet required phosphorus remova1 for 7 of the 22 major
dischargers in the Upper Great Lakes basins. Michigan has not yet imposed
ph05phorus 1imitations on 7 of the 49 major dischargers in the Lake
Michigan and Lake Superior basins. In the Lower Great Lakes basin,
phosphorus 1imitations have not been imposed on 5 p1ants in Michigan and 2
in New York. New York does not consider it necessary to require
phosphorus remova1 at any of the 6 major faci1ities in the St. Lawrence
River basin. Ontario and the Great Lakes states have required more '
stringent phosphorus eff1uent Timits than 1.0 mg/L at specific faci1ities.
Conclusion
A11 of the Great Lakes Jurisdictions have estab1ished eff1uent
requirements for conventiona1 po11utants which are genera11y adequate to
meet the objectives of the Great Lakes Mater Qua1ity Agreement.
ACCOMPLISHMENTS ‘
Findings
The 1981 annua1 f1ow-weighted average concentrations for conventiona1
po11utants
in the eff1uents from major municipa1
wastewater treatment
faci1ities
in
the
Great
Lakes
basin
were:
BOD Suspended
So1ids Phosphorus
(mg/L)
(mg/L) (mg/L)
Canada
16
19
1.2
United
States
20
23
1.2
Tota1
  
With
the
exception
of
phosphorus
the 1981
reported
Toadings
of
conventiona1
po11utants
from
major municipa1
wastewater
treatment
faci1ities
were
Tess
than
the
1oadings wou1d
be
if a11
major
faci1ities
were
just
meeting
their
current
eff1uent
requirements.
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 BOD Suspended Tota1
So1ids Phosphorus
(kg/d) (kg/d) (kg/d)
 
Canada
Projected A11owab1e Loadings 129,500 114,500 3,700
Reported 1981 Loadings 58,100 69,000 4,500
United States
Prejected A11owab1e Loadings 300,800 319,400 11,800
Reported 1981 Loadings 235,500 277,800 14,100
Tota1 Great Lakes basin
Projected A110wab1e Loadings 430,400 434,000 15,500
Reported 1981 Loadings 293,600 346,700 18,600
Conclusion
0 The re1ative1y high qua1ity of the municipa1 wastewaters discharged in the
Great Lakes system and a comparison between reported po11utant 1oadings
and jurisdictiona1 goa1s demonstrate the overa11 accomp1ishments of the
municipa1 abatement programs.
COMPLIANCE
Fi nding
0 0f the 390 major municipa1 wastewater treatment faci1ities in the Great
Lakes basin, 215 met a11 their jurisdictiona1 or statutory eff1uent
requirements for the three conventiona1 po11utants in 1981, whi1e 175
faci1ities did not meet one or more of their requirements. The numbers of
faci1ities meeting and not meeting each eff1uent requirement are 1isted
   
be1ow.
BOD Suspended Tota1
___ So1ids Phosphorus
Canada
Number of Faci1ities in Comp1iance 99 96 73
Number of Faci1ities Not in Comp1iance 6 9 32
United States
Number 0? Faci1ities in Comp1iance 202 215 186
Number of Faci1ities Not in Comp1iance 83 70 98
Great Lakes basin
Number of Faci1ities in Comp1iance 301 311 259
Number of Faci1ities Not in Comp1iance 89 79 131
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 Conclusi ans
0 As evidenced fran the above noted status of compliance, jurisdictional
programs have, in some cases, been inadequate to provide the necessary
remedial measures to ensure uniform compliance with established
jurisdictional or statutory requirements.
0 The most significant non-compliances with 1981 effluent requirements were
identified in the states of New York and Ohio, particularly with respect
to achieving phosphorus limits. About 50% of the major facilities in each
of these jurisdictions did not meet their 1981 phosphorus effluent
requirements.
Recanmendati on
o The Great Lakes jurisdictions, particularly New York and Ohio, should
increase efforts to impose phosphorus limits and enforce existing effluent
discharge requiranents at major municipal wastewater treatment facilities
in the Great Lakes basin.
CONSTRUCTION OF FACILITIES
Findi 1'13
0
Of the 175 major municipal facilities which did not meet effluent
requirements, 36 were undergoing basic construction or major
rehabilitation in 1981 (New York, nineteen; Michigan, seven; Ohio, six;
Indiana, three; and Ontario, one).
An additional 50 facilities were
identified as requiring expansion or upgrading before they could meet
their effluent requirements.
Conclusi ans
0
The availability of funding for construction of municipal wastewater
:
treatment facilities in the United States is the major reason for failure
to fully meet the requirements of the Agreement that such facilities be
completed and in operation by December 31, 1982.
0
Federal
financial
assistance programs
for the construction of municipal
wastewater treatment facilities
in both Canada and the United States
are
currently
only
funded
through
1985.
There
is
a
significant
concern
,
regarding the abi1ity of the Great Lakes jurisdictions to meet future
construction needs in the absence of federal
financial
programs.
Recommendati on
0
A11
jurisdictions
should
assign a
high
priority
to
completion
of
construction
and/orupgrading
of
the
major municipal
wastewater
treatment
plants
in
the
Great
Lakes
basin
identified
in
this
report
which
do
not
have
adequate
facilities
to
permit
achievement
of effluent
requirements.
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OPERATION
Finding
o
Eigh
ty-n
ine
muni
cipa
1 w
aste
wate
r tr
eatm
ent
faci
1iti
es
for
whic
h
construction and/or upgrading had been comp1eted were not in comp1iance
with eff1uent requirements in 1981. Thirty-two came into comp1iance with
eff1uent requirements in 1982. However, a1though their basic treatment
works had been constructed, 57 faci1ities were not consistent1y meeting
jurisdictiona1 requirements due to operationa1 prob1ems.
Conclusion
0 In 1982, 15 percent of the major municipa1 wastewater treatment p1ants in
’N‘
the G
reat
Lakes
basin
were
not i
n com
p1ian
ce wi
th e
ff1ue
nt r
equir
ement
s as
a resu1t of poor operation, or prob1ems such as industria1 waste
shock1oads, wasting of excess s1udge due to inadequate s1udge treatment or
disposa1 faci1ities, and periodic hydrau1ic over1oading.
Recommendation
0 With the expectation that basic wastewater treatment faci1ities wi11 soon
be in p1ace at a11 municipa1ities, the jurisdictions must devote adequate
resources to operation and maintenance, and operator training programs in
order to achieve effective performance of these faci1ities and protect the
significant capita1 investment which they have made.
TOXIC SUBSTANCES
Findings
0 On the basis of monitoring at se1ected municipa1 wastewater treatment
faci
1iti
es,
ther
e is
reas
on t
o be
1iev
e th
at m
any
of t
he t
oxic
subs
tanc
es
of concern for the Great Lakes, trace organics and heavy meta1s, wi11 be
pre
sen
t i
n t
he
inf
1ue
nts
, e
ff1
uen
ts,
and
s1u
dge
s f
rom
man
y s
uch
p1a
nts
in
the basin. However, the quantities of specific contaminants being
re1e
ased
to t
he e
nvir
onme
nt f
rom
thes
e so
urce
s co
mpar
ed t
o ot
her
sour
ces
and their eco1ogica1 and human hea1th imp1ications have not been
adequate1y eva1uated.
0 Current data suggests that many of the toxic organic po11utants on the
U.S.
EPA
pri
ori
ty
po1
1ut
ant
1is
t,
in
the
con
cen
tra
tio
ns
typ
ica
11y
encountered in municipa1 wastewaters, shou1d be effective1y reduced to
conc
entr
atio
ns a
ppro
achi
ng t
heir
curr
ent
1imi
t of
dete
ctio
n by
we11
designed and operated bio1ogica1 wastewater treatment systems. However,
furt
her
rese
arch
is r
equi
red
to f
u11y
asse
ss t
he 1
ong-
term
capa
bi1i
ties
of
various municipa1 wastewater treatment processes to remove specific toxic
organics from p1ant inf1uents.
0 There is re1ative1y 1itt1e quantitative data on the 1eve1s of toxic
organic contaminants in municipa1 s1udges. Moreover, there is a 1ack of
information on the fate and environmenta1 effects of toxic organics
app1ied to the 1and with municipa1 s1udges.
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Concl u51' on
o The existing industrial pretreatment programs in the Great Lakes states
and Ontario do not appear to adequately address the control of tox1c
organic substances. However, pretreatment programs are being upgraded.
0 Conventional biological treatment systems appear to be effective in
significantly reducing toxic organic concentrations in municipal
wastewater, however the impact of material remaining in the effluent is
difficult to assess.
Recommendati ans
0 Greater resources, both financial and manpower, need to be devoted to the
development of industrial pretreatment programs, particularly with respect
to the control of toxic organic contaminants.
o Emphasis should be placed on developing and assessing the utility of
standard bioassay tests or biological monitoring protocols for municipal
wastewaters in order to assess the relative environmental hazard of these
discharges to the Great Lakes ecosystem.
PHOSPHORUS MEASUREMENTS
Fi nd 'ng
o
The results of a total phOSphorus round robin test indicate that 21 of 38
laboratories participating have problems in consistently and accurately
measuring total phosphorus in municipal wastewater effluents.
Conclusi ans
0
The status of compliance with phosphorus requirements at specific
treatment plants could be influenced by the accuracy of current analytical
measurements.
0
Since the laboratories which analyze effluent samples for the larger
municipal wastewater treatment facilities generally performed
satisfactorily, it is expected that overall estimates of municipal
phOSphorus loading to each Great Lake will not be severely biased due to
laboratory error.
Recanmendati on
0
Improved analytical capability and quality assurance programs should be
implemented at laboratories responsible for monitoring municipal
wastewater effluents.
o
All of the laboratories providing effluent analyses for the larger
municipal wastewater treatment plants in the Great Lakes basin should
participate in future interlaboratory round
robin studies for total
phOSphorus.
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 SLUDGE DISPOSAL
Finding
o The major method for disposal of municipal sludges is on the land, either
on agricultural landor in sanitary landfills. In Ontario, 63% of the
wastewater treatment plants dispose of their sludges on agricultural land,
20% in landfills or dumpsites, l5% by miscellaneous disposal methods, and
2% use incineration. Incineration is only utilized at the largest
facilities (greater than 75,000 m3/d) but is used to dispose of 40% of
the municipal sludges generated. In the Great Lakes states 56% of the
municipalities use landfills and 20% apply the sludges to agricultural
or other land, l2% use incineration, and 12% use various other disposal
methods. The use of incineration to treat municipal sludges is declining
in the Great Lakes states, but increasing in Ontario.
COMBINED SENER OVERFLONS AND INFILTRATION AND INFLON
Findings
0 A major reason for operational problems at many municipal wastewater
treatment facilities is periodic excessive hydraulicoverloading due to
infiltration and inflow and combined sewers.
0 Combined sewer overflows contribute significant pollutant loads to the
Great Lakes system and have been identified as contributors to
environmental problems in ll of the 18 Class "A" and 5 of the 2l Class "B"
Areas of Concern identified in the Great Lakes basin.
Conclusion
0 Additional studies are required to review compliance strategies and
control program requirements for combined sewer overflows and municipal
wastewater treatment plant by-passes.
Recommendation
0 Improved programs and financial support be provided to reduce operational
problems due to inflow and infiltration and combined sewers at many major
facilities in the Great Lakes basin.
DETERGENT PHOSPHORUS CONTROLS
Finding
o All Great Lakes jurisidctions, with the exception of Ohio, Pennsylvania
and Wisconsin have legislation or regulations controlling the amount of
phOSphorus in laundry detergents sold or used within their jurisdictions.
As a result of these controls, there has been a reduction in the
phosphorus loadings to the Great Lakes from non-compliant wastewater
treatment facilities, combined sewer andtreatment plant by—passes,
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80
0
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th
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Concl usion
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pho
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s 1
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s a
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suc
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sav
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Recommendati on
0
Gre
at
Lak
es
jur
isd
ict
ion
s s
hou
ld
ret
ain
or
ado
pt
det
erg
ent
pho
sph
oru
s
cont
rois
as a
comp
onen
t of
thei
r ph
osph
orus
mana
geme
nt
stra
tegi
es.
- 102 -
 6. References
1.
Int
ern
ati
ona
1 J
oin
t C
omm
iss
ion
.
Po1
1ut
ion
of
Lak
e E
rie
, L
ake
Ont
ari
o a
nd
the
Int
ern
ati
ona
1 S
ect
ion
of
the
St.
Law
ren
ce
Riv
er.
(Wa
shi
ngt
on,
D.C
.
and Ottawa), 1970.
 
2.
Int
ern
ati
ona
1 J
oin
t C
omm
iss
ion
.
Gre
at
Lak
es
Wat
er
Oua
1it
y A
gre
eme
nt,
wit
h
Ann
exe
s a
nd
Tex
ts
and
Ter
ms
of
Ref
ere
nce
, B
etw
een
the
Uni
ted
Sta
tes
of
America and Canada. Washington, D.C.,prri1 1972.
3.
Int
ern
ati
ona
1
Lak
e E
rie
Wat
er
Po1
1ut
ion
Boa
rd
and
the
Int
ern
ati
ona
1 L
ake
Ont
ari
o-S
t.
Law
ren
ce
Riv
er
Wat
er
Po1
1ut
ion
Boa
rd.
Re
ort
s t
o t
he
Int
ern
ati
ona
1 J
oin
t C
onm
iss
ion
on
the
Po1
1ut
ion
of
LaE
e E
rie
, L
ake
Ont
ari
o
and
the
Int
ern
ati
ona
1 S
ect
ion
of
the
St.
Law
ren
ce
Riv
er.
3 v
o1s
.
(Washington, D.C. and Ottawa), 1969.
4.
Int
ern
ati
ona
1 J
oin
t C
omm
iss
ion
.
Gre
at
Lak
es
Wat
er
Qua
1it
y A
gre
eme
nt
of
197
8:
Agr
eem
ent
,
wit
h A
nne
xes
and
’Te
rms
of
Ref
ere
nce
, b
etw
een
the
Uni
ted
Sta
tes
of
Ame
ric
a a
nd
Can
ada
.
Was
hin
gto
n,
D.C.
and
Ott
awa
, N
ove
mbe
r 1
978.
 
5.
197
3 A
nnu
a1
Rep
ort
Gre
at
Lak
es
Wat
er
Qua
1it
y B
oar
d
6.
"De
tai
1ed
Rev
iew
of
Thi
rty
Mun
ici
pa1
Was
tew
ate
r F
aci
1it
ies
in
the
Gre
at
Lak
es
Bas
in"
.
Pre
par
ed
for
Wor
k G
rou
p I
II
Mun
ici
pa1
Aba
tem
ent
Tas
k F
orc
e,
Internationa1 Joint Commission by Canviro Consu1tants, Ltd., March 1983.
7.
"A P
ersp
ecti
ve o
n th
e pr
ob1e
m of
haza
rdou
s s
ubst
ance
s in
the
Grea
t La
kes
Basin Ecosystem"; Great Lakes Science Advisory Board, Report to the
Internationa1 Joint Commission, Annua1 Report (1980).
8.
Cons
ent
Decr
ee,
Natu
ra1
Reso
urce
s D
efen
se C
ounc
i1 e
t a1
., V
. Tr
ain,
8
Environment Reporter-Cases 2120 (1976).
9.
U.S.
Envi
ronm
enta
1 P
rote
ctio
n Ag
ency
.
Sour
ces
of T
oxic
Po11
utan
ts F
ound
in Inf1uents to Sewage Treatment P1ants, Part VI: Integrated
Interpretation. December 1979.
10. U.S. Environmenta1 Protection Agency. Treatabi1ity Manua1, Vo1s I—V.
Off
ice
of
Res
ear
ch
and
Dev
e1o
pme
nt,
Was
hin
gto
n,
D.C
.,‘
Feb
rua
ry
198
0.
11.
Bish
op,
Do11
0ff
F. "
The
Ro1e
of M
unic
ipa1
Wast
ewat
er T
reat
ment
in C
ontr
o1
of
Tox
ics
,“
pre
sen
ted
at
NAT
O/C
CMS
mee
tin
g i
n B
ari
, I
ta1
y -
Sep
t.
28-
30,
1982.
12. Water Po11ution Contro1 Directorate. Summary Re ort: Toxic Screenin
Stud
ies
at M
unic
ipa1
Sewa
ge T
reat
ment
Plan
ts
1978
-l98
1,
Draf
t.
Abat
emen
t
and
Com
pii
anc
e B
ran
ch,
Mun
ici
pa1
DiV
isi
on,
Ott
awa
, O
nta
rio
, 1
982.
- 103 -
,.
 13.
14.
 
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
“G
ui
de
1i
ne
s
Es
ta
b1
is
hi
ng
Te
st
Pr
oc
ed
ur
es
fo
r
An
a1
ys
is
of
Po
11
ut
an
ts
,
Pr
op
os
ed
Re
gu
1a
ti
on
",
Fe
de
ra
1
Re
gi
st
er
,
31
,
23
3,
De
ce
mb
er
3,
19
79
.
Bu
rn
s
an
d
Ro
e
In
du
st
ri
a1
Se
rv
ic
es
Co
rp
or
at
io
n.
Fa
te
of
Pr
io
ri
ty
To
xi
c
Po1
1ut
ant
s
in
Pub
1ic
1y
Own
ed
Tre
atm
ent
Wor
ks,
Fin
a1
Rep
ort
.
U.S
.
Env
iro
nme
nta
1
Pro
tec
tio
n
Age
ncy
,
Off
ice
of
Wat
er
and
Was
te
Man
age
men
t,
Washington, D.C., September 1982.
 
Fat
e o
f P
rio
rit
y P
o11
uta
nts
on
Pub
1ic
1y
Own
ed
Tre
atm
ent
Wor
ks
- 3
0 D
ay
Stb
dy.
Pre
par
ed
Tor
U.S
.
Env
iro
nme
nta
1
Pro
tec
tio
n
Age
ncy
,
Eff
1ue
nt
Gui
de1
ine
s D
ivi
sio
n
by
E.C
.
Jor
dan
Co.
, A
ugu
st
198
2 (
EPA
440
/1—
82/
302
).
Han
nah
,
S.A
. a
nd
L.
Ros
sma
n.
"Mo
nit
ori
ng
and
Ana
1ys
is
of
Haz
ard
ous
Org
ani
cs
in
Mun
ici
pa1
Was
tew
ate
r,
A S
tud
y o
f 2
5 T
rea
tme
nt
P1a
nts
"
in
Haz
ard
ous
Sub
sta
nce
s i
n W
ast
ewa
ter
Sem
ina
r.
Po1
1ut
ion
Con
tro
1 A
sso
c.
of
Ont
ari
o a
nd
Ont
ari
o M
ini
str
y 0
? t
he
Env
iro
nme
nt,
Tor
ont
o,
Nov
emb
er
198
2.
 
Me1
cer
, H
enr
yk.
"Bi
o1o
gic
a1
Rem
ova
1 o
f O
rga
nic
Pri
ori
ty
Po1
1ut
ant
s,"
pre
sen
ted
at
the
Haz
ard
ous
Sub
sta
nce
s I
n W
ast
ewa
ter
s S
emi
nar
, P
o11
uti
on
Con
tro
1 A
sso
cia
tio
n o
f O
nta
rio
, O
nta
rio
Min
ist
ry
of
the
Env
iro
nme
nt,
Toronto, November 1982.
 
Con
ner
y,
J.J
.,
J.M.
Coh
en
and
D.F.
Bis
hop
.
"Oc
cur
ren
ce
and
Rem
ova
1 o
f
Tox
ics
in
Mun
ici
pa1
Was
tew
ate
r T
rea
tme
nt
Fac
i1i
tie
s"
pre
sen
ted
at
the
Sev
ent
h J
oin
t U
nit
ed
Sta
tes
/Ja
pan
Con
fer
enc
e i
n T
oky
o,
May
1980
.
Pet
ros
ek,
A.C.
et_
a1.
"Be
hav
ior
of
Se1
ect
ed
Org
ani
c P
rio
rit
y P
o11
uta
nts
in
Wast
ewat
er
Co11
ect1
6n a
nd T
reat
ment
Syst
ems,
“ pr
esen
ted
at 5
3rd
Annu
a1
Water Po11ution Contro1 Federation Conference, Las Vegas, Neva a,
Séptember 1980.
Kin
can
non
, D
.F.
and
E.L.
Sto
ver
.
"Fa
te
of
Org
ani
c C
omp
oun
ds
dur
ing
Bio
1og
ica
1 T
rea
tme
nt,
" p
res
ent
ed
at
the
Ame
ric
an
Soc
iet
y o
f C
ivi
1
Engineering Annua1 Meeting, At1anta, Georgia, Ju1y 1981.
Geat
ing,
J. L
iter
atur
e St
udy
on t
he B
io-d
egra
dabi
1ity
of C
hemi
caTs
in
Water. U.S. Environmenta1 Protection Agency, Municipa1 Environmenta1
Research Lab, Cincinnati, 1981. (EPA-600/SZ—81-175/176).
DeWa
11e,
F.B.
et a
1. P
rese
nce
of P
rior
ity
Po11
utan
ts
in S
ewag
e an
d th
eir
Remova1 by Sewﬁﬁe’Treatment P1ants, Draft finaT report. UZS.
Envi
ronm
enta
1 P
rote
ctio
n Ag
ency
, Mu
nici
pa1
Envi
ronm
enta
1 R
esea
rch
Lab.
,
Cincinnati, Ohio, 1981.
Cana
da-O
ntar
io A
gree
ment
ReSp
ecti
ng G
reat
Lake
s Wa
ter
an1
ity
. n
.p.
Ju1y
12} 1982.
U.S. Congress. The C1ean Water Act Showing Changes Made by 1977
Amendments. Committee Print, 95th Cong., 1st sess., 1977.
U.S. Federa1 Register ﬁg, 133.
- 104 -
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
Onta
rio
Mini
stry
of t
he E
nvir
onme
nt,
Desi
gn a
nd E
quip
ment
Sect
ion,
Proj
ects
Coor
dina
tion
Bran
ch.
Guid
e1in
es f
or t
he D
esig
n of
Sewa
ge W
orks
.
Toronto, 1981.
Grea
t La
kes
Uppe
r Mi
ssis
sipp
i R
iver
Boar
d of
Stat
e Sa
nita
ry E
ngin
eers
.
Reco
mmen
ded
Stan
dard
s fo
r Se
wage
Work
s:
Poli
cies
for
the
Revi
ew a
nd
Appr
ova1
of P
1ans
and
Spec
ific
atio
ns f
or S
ewag
e Co
iiec
tion
and
Trea
tmen
t.
Hééith Education Service, Inc., Aibany, N.Y., 1978.
 
Onta
rio
Mini
stry
of t
he E
nvir
onme
nt P
o1ic
y 08
—01
- Le
ve1s
of T
reat
ment
for
Muni
cipa
1 an
d Pr
ivat
e Se
wage
Work
s Di
scha
rgin
g to
Surf
ace
wate
rs.
Onta
rio
Min
ist
ry
of
the
Env
iro
nme
nt,
Wat
er
Res
our
ces
Bra
nch
, W
ate
r S
upp
iy
and
Po11ution Contr01 Section, Toronto, Apri1 5, 1983.
Shar
fste
in,
Bruc
e;
et a
1.,
"Eff
ect
of D
eter
gent
Legi
s1at
ion
on P
hosp
horu
s
in E
ff1u
ent
and
Rece
ivin
g Wa
ters
“,
Jour
na1
of t
he W
ater
Po11
utio
n Co
ntr0
1
Federation, 9, 1977, 2017,-1021
 
Arc
her
, J
.
"Th
e E
ffe
ct
of
Det
erg
ent
REf
orm
uTa
tio
n (
to
0.5
% a
s P
) o
n
Pho
sph
oru
s D
isc
har
ges
to
Sur
fac
e W
ate
rs
in
Ont
ari
o",
Ont
ari
o M
ini
str
y o
f
the Environment, Toronto, Apri1 1977. (unpub1ished)
Har
tig
, J
ohn
, "
Pre
1im
ina
ry
Eff
ect
s o
f t
he
Det
erg
ent
Pho
sph
oru
s B
an
in
Mic
hig
an"
. M
ich
iga
n D
epa
rtm
ent
of
Nat
ura
1 R
eso
urc
es,
Lan
sin
g,
Mic
hig
an,
1981.
Imp
rov
ing
Ope
rat
ion
and
Mai
nte
nan
ce
of
Mun
ici
pa1
Was
tew
ate
r T
rea
tme
nt
Pia
nts
in
the
Gre
at
Lak
es
Bas
in.
Spo
nso
red
by
Gre
at
Lak
es
Nat
ion
ai
Pro
gra
m O
ffi
ce,
Env
iro
nme
nta
1 P
rot
ect
ion
Age
ncy
and
Rev
iew
Boa
rd,
Ca
na
da
/O
nt
ar
io
Ag
re
em
en
t
on
Gr
ea
t
La
ke
s
Wa
te
r
Qu
a1
it
y.
Op
in
io
n
pa
pe
r
der
ive
d
fro
m a
wor
ksh
op
he1
d
in
Ita
sca
,
I11
ino
is.
Mar
ch
15-
17,
197
8.
Heg
g,
B.
A.,
Rak
nes
s,
K.
L.,
and
Sch
u1t
z,
J.
R.,
Eva
1ua
tio
n
of
Ope
rat
ion
an
d
Ma
in
te
na
nc
e
Fa
ct
or
s
Li
mi
ti
ng
Mu
ni
ci
pa
1
Wa
st
ew
at
er
Tr
ea
tm
en
t
P1
an
t
Per
for
man
ce.
U.S
.
Env
iro
nme
nta
1
Pro
tec
tio
n
Age
ncy
,
197
9b
(EP
A
50671-7§— 34).
B1a
ck,
S.A
.
and
N.W
.
Sch
mid
tke
.
"Pr
act
ice
s
and
Tre
nds
in
Sew
age
S1u
dge
Ut
i1
iz
at
io
n
an
d
Di
Sp
os
aT
,"
Pr
oc
ee
di
ng
s,
S1
ud
ge
Ut
i1
iz
at
io
n
an
d
Di
sp
os
a1
Sem
ina
r,
Tor
ont
o,
Ont
ari
o,
Feb
rua
ry
20-
21,
197
8.
 
An
to
ni
a,
M.
et
a1.
A
Su
rv
ey
of
On
ta
ri
o
S1
ud
ge
Di
sp
os
a1
Pr
ac
ti
ce
s
in
Ont
ari
o.
Pro
iec
t N
o.
74-
341
9
Can
ada
/On
tar
io
Agr
eem
ent
res
ear
ch,
197
4.
(unpublished)
Sch
mid
tke
,
N.
W.
"S1
udg
e
Gen
era
tio
n,
Han
d1i
ng
and
DiS
pos
a1
at
Pho
sph
oru
s
Co
nt
r0
1
Fa
ci
1i
ti
es
",
Pr
oc
ee
di
ng
s
Nu
tr
ie
nt
Co
nt
r0
1
Se
mi
na
r,
Ca
1g
ar
y,
A1berta, February 7—8, 1980.
U.S. Federa1 Register 40, 136.
— 105 —
 38.
39.
40.
41.
42.
St
an
da
rd
Me
th
od
s
fo
r
th
e
Ex
am
in
at
io
n
of
Wa
te
r
an
d
Ma
st
ew
at
er
.
15
th
ed
.,
Am
er
ic
an
Pu
bl
ic
He
al
th
As
so
ci
at
io
n,
Am
er
ic
an
Wa
te
r
Wo
rk
s
As
so
ci
at
io
n,
Wa
te
r
Po
ll
ut
io
n
Co
nt
ro
l
Fe
de
ra
ti
on
,
l9
8l
.
A
By
—L
aw
to
Co
nt
ro
l
In
du
st
ri
al
Wa
st
e
Di
sc
ha
rg
es
to
Mu
ni
ci
pa
l
Se
we
rs
.
Pr
ep
ar
ed
by
Jo
in
t
Co
mm
it
te
e
of
th
e
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
an
d
th
e
Mu
ni
ci
pa
l
En
gi
ne
er
s
As
so
ci
at
io
n,
Wa
te
r
Su
pp
ly
an
d
Po
ll
ut
io
n
Co
nt
ro
l
Se
ct
io
n,
Wa
te
r
Re
so
ur
ce
s
Br
an
ch
,
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t,
Toronto.
CR
F.
40
l,
Ja
nu
ar
y
28
,
19
8l
,
p.
94
04
.
U.
S.
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Ag
en
cy
.
Priority Pollutants. 62 vols.
washington, D.C., 1980.
Ambient Water Quality Criteria for
Office of Water Regulations and Standards,
U.S
.
EPA
,
Off
ice
of
Enf
orc
eme
nt.
Mem
ora
ndu
m
on
Enf
orc
eme
nt
Man
age
men
t
System from Stanley w. Legro, March 7, 1977.
- 106 -
 
 Appendix A
INVENTORY OF
MU
NI
CI
PA
L
NA
ST
EN
AT
ER
TR
EA
TM
EN
T
FA
CI
LI
TI
ES
IN THE GREAT LAKES BASIN
TAB
LE
A-1
Fac
i1i
tie
s w
ith
Des
ign
F1o
ws
Gre
ate
r
Tha
n
3,8
00
ma/
d
(1.
0 M
60)
TA
BL
E
A-
2
Fa
ci
1i
ti
es
wi
th
De
si
gn
F1
ow
s
Le
ss
Th
an
3,
80
0
ma
/d
(1
.0
MG
D)
and Greater Than 380 ma/d (0.1 M60)
PRINTED AS A SEPARATE REPORT
- 107 -
 Iv "
 Appendix B
COMBINED SEWER OVERFLONS
IN THE
GREAT LAKES BASIN
- 109 -
 

 Table of Contents and List of Figures
 
CHAPTER TITLE PAGE
I INTRODUCTION 113
II CONCLUSIONS 115
' III CSO POLLUTION ABATEMENT PROGRAMS IN CANADA 117
C80 Po1icies and Guide1ines 117
Contro1 Techno1ogies 120
C30 Loading Trends in Canada 120
IV CSO LOADING ABATEMENT PROGRAMS IN THE UNITED STATES 123
Federa1 Programs 123
State Programs and Remedia1 Measures 125
C50 Loading Trends in the United States 136
V NON-CONVENTIONAL CONTAMINANTS IN C50 139
APPENDIX - Guide1ines for Eva1uation of Combined
Sewer Overf1ows Contro1 Needs 143
FIGURE
1 Composition of Sewage and Storm Water 114
2
Esti
mate
d Mu
nici
pa1
Load
ings
to t
he G
reat
Lake
s
121
3 Excess F1ow 0verf1ows and Samp1e Characteristics -
Naukegan STP 128
4 Excess F1ow Overf1ows and Samp1e Characteristics -
North Chicago STP 130
5 United States CSO Loadings to the Great Lakes
From Se1ected Metropo1itan Areas 137
  
I. Introduction
Under the provisions of the l972 Great Lakes Water Quality Agreement, the
Governments of the United States and Canada agreed to implement "measures to
find practical solutions for reducing pollution from overflows of combined
storm and sanitary sewers" and to undertake the "monitoring, surveillance and
enforcement activities necessary to ensure compliance with the foregoing
programs and measures." Under Article VI of the l978 Agreement, the Parties
agreed to continue to develop and implement programs to meet the purpose and
the general and specific objectives of the Agreement, including the
"development and implementation of practical programs for reducing pollution
from storm, sanitary, and combined sewer discharges; and establishment of
effective enforcement programs to ensure that the above pollution abatement
requirements are fully met.“ The Water Quality Board established the
Municipal Abatement Task Force in which an assessment of the progress on the
above programs is included.
BACKGROUND
In the older portions of many Great Lakes municipalities, a single system
of combined sewers collects and conveys both wet weather flows and sanitary
wastewater. Originally, these sewers transported all flows directly to a
nearby watercourse. With the advent of sewage treatment, interceptor sewers
were designed and installed to collect and transmit to treatment at least the
dry weather sewage flows. In periods of wet weather, that portion of the
combined sewage flow which exceeded the interceptor or treatment plant
capacity was discharged directly to a receiving water body from regulating
structures within the combined sewer systems.
Where combined sewers are still in use, overflows of untreated wastewater
routinely occur. In fact, changes in municipal populations, land use, surface
characteristics, or simply poor maintenance practices often have resulted in
increased overflow volumes and frequencies under present day conditions. In
some cases, increased wastewater flows have caused overflows to occur even in
dry weather.
No new combined sewer systems have been installed in the United States and
Onta
rio
sinc
e th
e ea
rly
l960
's.
In f
act,
many
muni
cipa
liti
es h
ave
enga
ged
in
extensive sewer separation programs. As a consequence, most municipalities
categorized as serviced by combined sewers are, in reality, serviced by
generally complex systems of separated and combined sewers.
The
pol
lut
ion
cha
rac
ter
ist
ics
of
com
bin
ed
sew
er
ove
rfl
ow
is
ind
ica
ted
in
Table l which provides a comparison of average Ontario combined sewerage
over
flow
qual
ity
with
that
of t
ypic
al O
ntar
io r
aw s
ewag
e, t
reat
ed e
fflu
ent
and
urban surface runoff. Pollutant concentrations, with the exception of total
nitr
ogen
, a
re g
ener
ally
high
er
in c
ombi
ned
sewa
ge t
han
in e
ithe
r s
ewag
e
treatment plant effluents or surface runoffs. Combined sewer overflow
- 113 -
Tresem
bles
dilut
e se
wage
and,
as su
ch, c
an be
expec
ted
to pr
oduce
signi
fican
t
receiving water impact, except in the largest of water bodies. The water
quality impact may, in fact, be considerably more significant than that
implied by the average combined sewer overflow concentrations, due to the
higher contaminant concentrations experienced at the start of storm events
caused by the initial scour and discharge of sewer deposits.
TABLE 1(3)
COMPOSITION OF SEWAGE AND STORM WATER
  
FEOAL(C:d) .
BOD SS TOTAL N TOTAL P COLIFORM COLIFORM
mg/L mg/L mg/L mg/L per 100 mL per 100 mL
; Raw Sewage (a) l65 225 30 6.5 10° 107
é
Trea
ted
Sewa
ge
(a)
,
E - Primary so so 22 1.0 107 TO6
{ - Secondary l7 23 l8 1.0 To“ 103
; Combined Sewer
OVEFTTBW’TET” 4l 190 8.3 1.4 107 106
Surface Runoff l4 l70 3.5 0.35 2x10“ 5x103
1
 
Notes: (a) Measured flow-weighted mean.
(b) Calculated flow—weighted mean for Ontario Great Lakes
communities.
(c) These values are representative of values recorded in Canadian
and U.S. communities.
(d) Note: - Ontario Water Quality objectives for body contact ‘
recreation.
Total Coliform l000 per 100 mL.
Fecal Coliform 100 per 100 mL.
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 2. Conclusions
Combined sewer overflows, separate sewer overflows and stormwater runoff
from urban areas are significant contributors to stream, estuary, harbor and
nearshore areas of concern. Bacterial contamination impacts swimming beaches
and
wate
r su
ppli
es;
nutr
ient
s to
nuis
ance
alga
l co
ndit
ions
; a
nd o
xida
tion
of
organic materials to oxygen depletion. The presence of toxic substances in
comb
ined
sewe
r ov
erfl
ows
cont
ribu
tes
to a
dver
se m
odif
icat
ion
of a
quat
ic
life
.
Urban runoff contributes substantial amounts of suspended materials which
contribute to the total amount of material which must be dredged from harbors
and navigation channels.
Programs are underway in Canada to: determine the extent to which storm
and combined sewer overflows contribute to the above-mentioned problems,
develop and demonstrate cost—effective control technologies, and implement
such technologies as apprOpriate. In the United States, correction of C50
problems after October l, l984 will be considered only upon the request of a
Governor, where CSO correction is on the State Priority List and upon
demonstration that significant usage of the water for fishing and swimming
will not be possible without the proposed project. The project must result in
restoration of an existing impaired use. These programs usually do not
address the contribution of these sources to whole lake concerns.
The im lementation of best management practices, including source control
programs, as been shown to have a significant effect in areas where dissolved
oxygen levels are depressed or excessive coliform counts cause beach
closings. Alternative technologies and management practices, which are being
demonstrated at numerous locations in the Great Lakes Basin, confirm many
Opportunities to control pollutants from land runoff and combined sewer
overflows are reduced cost.
Control of loadings from runoff and overflows is increasingly expensive
for each successive increment of abatement. Therefore, various alternative
control systems, as well as various levels of pollutant removal, should be
examined to establish the most cost—effective approach to achieve the desired
water quality benefits.
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at
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ra
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at
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ra
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.
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re
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ra
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io
n
fr
om
co
mb
in
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C50 POLICIES AND GUIDELINES
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e
Co
ns
er
va
ti
on
Au
th
or
it
ie
s
Ac
t.
#
W
N
—
J
v
v
v
v
- ll7 -
 5) The Planning Act.
6) The Municipal Act.
7) The Local Improvement Act.
8) The Drainage Act.
9) The Lake and Rivers Improvement Act.
lO) The Beds and Navigable Waters Act.
ll) The Fisheries Act (Canada).
Since the signing of the Canada-Ontario Agreement on Great Lakes Water
Quality in l97l, and the Canada-United States Agreement on Great Lakes Water
Quality in 1972, the Province of Ontario and the Government of Canada have
conducted or co-ordinated considerable research on pollution from both urban
and non-urban sources. The Urban Drainage Subcommittee was formed to
co-ordinate research into urban drainage management for the COA Technical
Committee, while non-urban studies were conducted through the Pollution from
Land Use Activities Reference Group (PLUARG) for the International Joint
Commission.
In recognition of the seriousness and complexity of urban drainage
problems, particularly combined sewer overflows, the Urban Drainage
Subcommittee commissioned the preparation of a "Manual of Practice for Urban
Drainage“ (9), and requested the formation of an Urban Drainage Policy
Committee. The Urban Drainage Manual consolidates information on urban
drainage problems and solutions identified by research in Ontario and
elsewhere, (particularly by the PL92-500 Section 208 programs in the United
States) and formed the technical background for the Policy Committee in
preparing a report entitled "Pr0posed Model Policies for Urban Drainage
Management" (l0).
To meet the need for a comprehensive and co-ordinated ap roach to urban
drainage, the Policy Committee proposed five model policies or control of
flooding, pollution and erosion problems. The two broadest policies preposed
were:
Policy l - Watershed Urban Drainage Planning
“Municipalities in co-ordination with the Conservation Authorities or
the provincial government should develop Master Drainage Plant (MDP)."
Policy 2 - Pollution Control Strategy
"Each municipality should formulate and implement a comprehensive
Pollution Control Strategy (PCS) related to its own particular land
use, drainage and runoff characteristics."
Policies 3, 4 and 5 were related to major—minor drainage system design,
subdivision planning and sediment and erosion control, reSpectively. The
intent of these policies is to provide an integrated approach to water
management in Ontario that intermeshes drainage quantity and quality control
with existing pollution control programs and other municipal functions such as
land use and service facility (sanitary and storm sewerage and treatment
plants) planning.
Although the Urgan Drainage Subcommittee could not set policy per se, the
model pol1c1es it develOped have been considered for adoption by t e Province
of Ontario and in effect are presently being applied, if in modified form, in
many areas of the prov1nce on an ad hoc ba51s.
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a c
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o c
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s t
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pro
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pro
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t
programs were formerly under the jurisdiction of the OWRC).
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and
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rme
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f
Highways of Ontario)
MTC
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rai
nag
e f
aci
lit
ies
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t o
f
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and
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men
t.
3)
Min
ist
ry
of
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and
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ove
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ent
al
Aff
air
s:
Municipal tax asistance or tax exemptions.
4) Ministry of Agriculture and Food:
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for
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ks
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olv
ing
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ral
lan
ds.
5) Ministry of Natural Resources
Fi
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pro
jec
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l
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nts
.
Aut
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s l
),
2)
and
3)
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all
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e s
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for
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er
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ks,
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h c
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s 4
)
and
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bin
ed
sew
er
sys
tem
pro
jec
ts.
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 C. County Support:
Predominantly in rural areas, counties may provide financial assistance
where drainage of county road arteries is involved in mun1c1palit1es.
CONTROL TECHNOLOGIES
 
Major research and devel0pment projects have been undertaken to develOp
and demonstrate the cost-effectiveness of various technologies to reduce the
pollutant loadings from stormwater runoff and combined sewer overflows through
source controls and/or treatment.
A comprehensive pollution control strategy is being prepared for
Stratford, Ontario. Following a detailed analysis of all pollutant sources
including separated storm runoff, wet-weather sanitary sources, treatment
plant effluent, and industrial discharges, an overall pollution management
plan will be develOped. The plan will identify the most cost-effective
package of control measures for subsequent implementation.
Cornwall, Ontario has completed a thorough analysis of its combined sewer
system and treatment facilities.
Based on the study, an integrated management
approach has been selected utilizing the optimal blend of in-line storage and
treatment capacity.
Upon completion, the facilities will reduce the frequency
of overflows by 60%.
A detailed demonstration project for St. Thomas, Ontario, has been
completed which analyzed the point and non-point source contributions of BOD,
suSpended solids, phOSphorus
and nitrogen.
The report
(6) recommended a
program of control
including improvements
to the sewage treatment plant,
combined sewer separation and best management practices such as street
sweeping. These are now being implemented.
CSO LOADING TRENDS IN CANADA
A 1976 survey of Ontario (l) identified 69 municipalities with combined
sewerage servicing a total population in excess of 3.3 million people. Since
this number represented only 188 reSponses out of 245 municipalities
questioned, one can assume an actual nunber of about 90 municipalities with
combined sewers.
Other studies conducted in the same period indicated that an
estimated 9l.8 x lo6 m3 of conbined sewage overflows annually (2,3).
A
l977 report (4) estimates that about 40% of the urban p0pulation of Ontario is
served by combined systems.
The Ontario Ministry of the Environment in its "Management by Results
Report on l98l-l982 Plans", estimated the annual contaminant loadings to
Ontario Great Lakes Watershed in terms of BOD, su5pended solids and
hosphorus
to be 3,700, l7,000 and l30 metric tonnes, respectively (see Table 2). Waller
and Novak (3) estimated combined sewer overflows to account for l2%, l5% and
lo% of the total load from municipal sources (STP effluents, C50 and surface
runoff) of BOD, suspended solids and phOSphorus to the Great Lakes from Canada
and the United States.
The APNA report (2) estimated BOD and phOSphorus
loadings from combined sewer overflows
to be 156 Kg/ha-yr and l.9 Kg/ha-yr,
respectively.
- 120 -
w
a
g
l
ﬂ
g
ﬁ
w
,
(
I
a
s
.
‘
_
v
r
y
ﬁ
v
w
-
W
ﬁ
$
m
%
ﬁ
ﬁ
m
w
‘
l
w
-
I
u
"
.
"
r
5
*
‘
s
:
-
.
,
.
.
.
.
<
‘
a
‘
a
i
<
-
ﬁ
x
.
"
 
FFTIVATFP FVNIFIPAL 10401005
TAPLF 2
T0 THE CPFAT LPKFF
 
I‘EVELDPFT‘ APFA
(1,000 461
FNPPAL L040? (1,000 LP/YP)
  
cm POPULATI01’ _ RN“ SS 1' P
11CCC'S) C008. SFP. UNSEV. FTP CSO PPOF FTP 050 PPOF 516 050 PNPF STP 050 PFOF
0 Ajax 12.52 .16 .49 .84 89 20 45 123 87 552 94 4.1 11 5 .72 1.14
H Aurora 11.27 0_CC .82 .86 77 0 59 104 C 716 81 0.0 15 5 0.00 1.47
H Parrie 27.68 0.00 1.51 1.94 197 0 120 266 0 1,454 208 0.0 30 12 0.00 2.99
0 Bo11evi11e 34.74 .81 1.57 1.39 258 80 106 365 398 1,281 274 16.3 26 15 2.75 2.64
0 Brampton 43.64 .08 3.99 0.00 392 9 162 532 41 1,967 415 1.8 41 23 .31 4.05
E Brantforo 64.49 0.00 6.47 0.00 580 0 262 785 0 3,187 614 0.0 66 34 0.00 6.56
0 Fur1ington 79.64 0.00 6.03 2.66 615 0 325 832 0 3,943 651 0.0 81 3 0.00 8.12
E Crathar 35.69 1.35 2.29 0.00 317 106 93 456 627 1,131 337 22.3 23 15 3.52 2.33
0 Chinguacousy 21.90 0.00 1.74 0.00 197 0 71 267 0 857 209 0.0 18 12 0.00 1.76
0 Cotourg 11.28 0.00 .61 .79 80 0 49 109 0 591 85 0.0 12 5 0.00 1.22
0 Dunoes 17.20 0.00 .88 1.10 125 0 69 169 0 835 132 0.0 17 7 0.00 1. 2
0 Etoricckc 280.14 0.00 22.53 1.72 2,445 0 966 3,308 0 11,734 2,589 0.0 242 144 0.00 24.16
E Ga1t 38.90 0.00 2.01 2.55 281 0 158 380 0 1,924 297 0.0 40 17 0.00 3.96
0 Georgetown 17.05 0.00 .84 1.04 125 0 65 169 0 794 132 0.0 16 7 0.00 1.64
E Gue1ph 56.46 0.00 3.31 3.17 414 0 230 559 0 2,789 438 0.0 57 24 0.00 5.74
0 Hami1ton 303.00 17.11 5.40 0.00 2,673 1,399 219 3,958 8,036 2,662 2,842 293.1 55 157 46.93 5.48
0 Kingston 58.42 1.27 3.44 0.00 1,527 129 140 1,582 632 1,694 673 26.4 35 30 4.49 3.49
E Kitch-Water 146.58 0.00 11.15 3.85 1,164 0 569 1,575 0 6,907 1,233 0.0 142 68 0.00 14.22
E Leamington 10.44 .13 .39 .65 75 18 36 104 71 433 79 3.5 9 4 .54 .89
0 Lindsay 12.75 0.00 .72 .92 90 0 57 121 0 695 95 0.0 14 5 0.00 1.43
E London 220.32 3.45 10.35 8.69 1,649 408 682 2,300 1,792 8,280 1,749 81.9 170 97 14.41 17.05
0 Parkham 16.19 .25 .74 1.23 111 23 67 155 120 815 118 4.7 17 7 .78 1.68
H Pid1and 10.99 .57 .06 .81 222 44 27 247 264 326 98 9.3 7 4 1.47 .67
C Pississauga 148.95 0.00 11.76 3.86 1,186 C 593 1,603 0 7,205 1,255 0.0 148 70 0.00 14.83
H Newmarket 18.95 0.00 1.26 1.45 130 0 95 176 0 1,149 137 0.0 24 8 0.00 2.3
0 Niagara Fa11s 62.02 3.96 .30 2.53 1,344 286 88 1,516 1,807 1,074 595 60.9 22 27 9.36 2.21
H North Bay 23.43 .09 1.78 0.00 210 13 72 286 51 879 222 2.5 18 12 .45 1.81
0 0akvi11e 54.07 0.00 3.73 2.33 402 0 221 544 0 2,688 426 0.0 55 24 0.00 5.53
H Cri11ia 26.91 0.00 1.41 1.51 199 0 103 269 0 1,245 210 0.0 26 12 0.00 2.56
0 Osrawa 92.40 0.00 9.27 0.00 831 0 376 1,125 0 4,568 880 0.0 94 49 0.00 9.41
H Owen Sound 18.47 .54 .54 1.37 373 50 63 396 262 766 165 10.3 16 7 1.70 1.58
0 Peterborough 57.79 0.00 2.88 3.57 422 0 225 571 0 2,727 447 0.0 56 25 0.00 5.62
0 Pickering 19.05 0.00 1.05 1.35 135 0 83 183 0 1,010 143 0.0 21 8 0.00 2.08
0 Pt. Co1bournr 17.99 0.00 1.01 1.30 127 0 80 172 0 975 134 0.0 20 7 0.00 2.01
0 Fort Erie 11.65 .14 .43 .65 84 2O 38 117 79 462 90 4.0 10 5 .73 .95
6 Preston 16.72 0.00 .91 1.16 119 0 72 161 0 871 126 0.0 18 7 0.00 1.79
0 Richmond H111 26.27 0.00 1.62 1.99 182 0 126 246 0 1,527 192 0.0 31 11 0.00 3.14
0 St. Catharines 108.49 5.05 5.93 0.00 964 381 241 1,405 2,328 2,921 1,024 80.7 60 56 12.58 6.01
E St. Thomas 25.54 .94 .31 1.53 183 90 59 267 459 714 195 18.4 15 11 3.08 1.47
E Sarnia 56.53 1.06 3.03 0.00 1,474 128 123 1,520 557 1,453 649 25.8 31 29 4.55 3.07
H S1t. Ste. Narie 70.21 0.00 4.73 3.78 1,478 0 306 1,478 0 3,716 650 0.0 77 30 0.00 7.65
0 Scarborough 328.19 5.29 21.16 0.00 2,915 637 859 4,050 2,764 10,428 3,091 127.8 215 171 22.56 21.47
6 Simcoe 10.79 .14 .42 .70 77 18 38 107 74 463 81 3.6 10 5 .64 .95
E Stratforﬂ 24.50 0.00 1.25 1.58 178 0 98 240 0 1,195 188 0.0 25 10 0.00 2.46
H Sudbury 89.97 0.00 6.31 5.04 637 0 408 862 0 4,955 675 0.0 102 37 0.00 10.20
S Thunder Bay 97 43 2.05 6.16 1.52 2,362 199 296 2,451 1,007 3,591 1,041 40.8 74 47 6.85 7.39
0 Toronto 750.02 17.92 5.97 0.00 6,573 2,621 242 9,251 9,993 2,944 6,973 517.1 61 386 94.67 6.06
0 Trenton 14.59 0.00 .71 .87 316 0 55 316 0 669 139 0.0 14 6 0.00 1.38
6 Wa11aceburg 11.86 .23 .39 .67 86 27 36 121 120 438 91 5.5 9 5 .96 .90
0 We11and 41.71 1.00 1.2 2.83 293 106 135 416 501 1,635 311 21.5 34 17 3.70 3.3
1 0 Whitby 16.76 0.00 .92 1.18 119 0 73 161 0 885 126 0.0 18 7 0.00 1.82
I 6 Windsor 200 37 4.15 9.23 5.76 4,588 449 548 4,768 2,097 6,656 2,022 91.0 137 92 15.70 13.70
1 E Woodstock 26.17 0.00 1.38 1.76 188 0 109 254 0 1,327 199 0.0 27 11 0.00 2.73
‘ 0 York 149.44 4.75 .90 0.00 1,309 589 37 1,866 2,505 446 1,390 117.8 9 77 20.91 .92
3 0 York, East 106 29 3.20 1.88 0.00 934 381 76 1,327 1,664 925 991 76.5 19 55 13.47 1.90
i 0 York, North 49° 70 0.00 37.55 0.00 4,496 0 1,524 6,083 0 18,506 4,760 0.0 381 264 0.00 38.10
Tota1s 4,755 76 235 85 48,614 8,228 12,075 62,774 38,335 146,624 43,065 1,668 3,019 2,.25 288 302
Loads (Lb/Acre-Yr) 157 105 38 202 507 459 139 22 9 7 4 ‘
Concentrations (mg/L) 20.0 40. 14.0 25.8 189.8 170.0 17.7 8.3 3 1.0 1.4 .35
Tota1 F10w (INC/Yr) Eff1uent: 243,051 In 050: 20,193 In Runoff: 86,249
0 = Lake 0ntario
E = Lake Erie
S = Lake Surerior
H = Lake Huron
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st
ed
.
Th
e
Mu
ni
ci
pa
l
Na
st
ew
at
er
Tr
ea
tm
en
t
Co
ns
tr
uc
ti
on
Gr
an
ts
Am
en
dm
en
ts
of
l98
2
si
gn
if
ic
an
tl
y
al
te
re
d
th
e
pr
oc
ed
ur
al
an
d
ad
mi
ni
st
ra
ti
ve
as
pe
ct
s
of
im
pl
em
en
ti
ng
th
e
Cl
ea
n
Wa
te
r
Ac
t
of
l9
77
.
Th
e
ob
je
ct
iv
e
of
th
e
Cl
ea
n
Wa
te
r
Ac
t
(C
NA
)
as
am
en
de
d
in
l9
8l
is
".
..
to
re
st
or
e
an
d
ma
in
ta
in
th
e
ch
em
ic
al
,
ph
ys
ic
al
,
an
d
bi
ol
og
ic
al
in
te
gr
it
y
of
th
e
na
ti
on
's
wa
te
rs
."
Th
e
l9
8l
Am
en
dm
en
ts
st
re
ss
th
e
im
po
rt
an
ce
of
es
ta
bl
is
hi
ng
pr
io
ri
ty
fo
r
pr
oj
ec
ts
th
at
ad
dr
es
s
wa
te
r
qu
al
it
y
ma
na
ge
me
nt
co
ns
id
er
at
io
ns
.
Th
e
im
pl
em
en
ti
ng
re
gu
la
ti
on
(40
CF
R
Pa
rt
35)
in
co
rp
or
at
es
th
e
co
nc
ep
t
of
"p
ri
or
it
y
wa
te
r
qu
al
it
y
ar
ea
s,
“
wh
ic
h
st
at
es
wi
ll
id
en
ti
fy
an
d
us
e
in
se
tt
in
g
pr
io
ri
ti
es
f
f
fo
r
pr
oj
ec
ts
.
Fo
r
th
e
pu
rp
os
es
of
co
ns
tr
uc
ti
on
gr
an
t
fu
nd
in
g,
pr
io
ri
ty
wa
te
r
'
qu
al
it
y
ar
ea
s
ar
e
sp
ec
if
ic
st
re
am
se
gm
en
ts
or
bo
di
es
of
wa
te
r
wh
er
e
mu
ni
ci
pa
l
di
sc
ha
rg
es
ha
ve
re
su
lt
ed
in
th
e
im
pa
ir
me
nt
of
a
de
si
gn
at
ed
us
e
of
si
gn
if
ic
an
t
7’
pu
bl
ic
he
al
th
ri
sk
s,
an
d
wh
er
e
th
e
re
du
ct
io
n
of
po
ll
ut
io
n
fr
om
th
e
mu
ni
ci
pa
l
di
sc
ha
rg
es
wi
ll
su
bs
ta
nt
ia
ll
y
re
st
or
e
su
rf
ac
e
or
gr
ou
nd
wa
te
r
us
es
.
 
Co
nt
ro
l
of
po
ll
ut
io
n
fo
m
CS
O'
s
wo
ul
d
be
co
ns
id
er
ed
if
ap
pl
ic
at
io
n
of
BP
WT
T
for
dr
y
we
at
he
r
fl
ow
s
wo
ul
d
no
t
me
et
wa
te
r
qu
al
it
y
st
an
da
rd
s.
Tr
ea
tm
en
t
or
co
nt
ro
l
of
CS
O'
s
wo
ul
d
be
co
ns
id
er
ed
on
ly
af
te
r
se
co
nd
ar
y
tr
ea
tm
en
t
of
al
l
dr
y
weather flows in the area is assured.
.
Wh
er
e
me
as
ur
es
ma
y
be
pr
op
os
ed
for
th
e
co
nt
ro
l
of
CS
O'
s,
th
e
fa
ci
li
ti
es
i
pl
an
sh
ou
ld
ev
al
ua
te
th
e
fo
ll
ow
in
g
fo
r
th
e
20
-y
ea
r
pl
an
ni
ng
pe
ri
od
:
0
Al
te
rn
at
iv
e
co
nt
ro
l
te
ch
ni
qu
es
an
d
ma
na
ge
me
nt
pr
ac
ti
ce
s
th
at
co
ul
d
‘
at
ta
in
va
ri
ou
s
le
ve
ls
of
po
ll
ut
io
n
co
nt
ro
l;
1
0
Co
st
of
ac
hi
ev
in
g
va
ri
ou
s
le
ve
ls
of
po
ll
ut
io
n
co
nt
ro
l
by
ea
ch
of
th
e
co
nt
ro
l
te
ch
ni
qu
es
th
at
ap
pe
ar
to
be
mo
st
fe
as
ib
le
an
d
co
st
-e
ff
ec
ti
ve
;
0
Be
ne
fi
ts
to
re
ce
iv
in
g
wa
te
rs
of
a
ra
ng
e
of
po
ll
ut
io
n
co
nt
ro
l
~‘
al
te
rn
at
iv
es
du
ri
ng
we
t
we
at
he
r
co
nd
it
io
ns
;
an
d
0
Co
st
s
an
d
be
ne
fi
ts
fr
om
ad
di
ti
on
of
ad
va
nc
ed
tr
ea
tm
en
t
(A
T)
pr
oc
es
se
s
fo
r
dr
y
we
at
he
r
fl
ow
s
in
th
e
ar
ea
as
an
al
te
rn
at
iv
e
to
C5
0
co
nt
ro
l.
Th
e
al
te
rn
at
iv
es
se
le
ct
ed
for
co
nt
ro
l
of
CS
O'
s
sh
ou
ld
me
et
th
e
fo
ll
ow
in
g
criteria:
g
-1
23
-
_—
0 The analysis demonstrates that the proposed level of pollution
control is necessary to protect an attainable beneficial use of the
receiving waters even after the standards required by the Clean Water
Act for industrial discharges are met and a minimum of secondary
treatment is achieved for all dry weather municipal discharges in the
area;
0 Provision has been made for funding of secondary treatment of all dry
weather flows in the area;
a The technique preposed for CSO control is more cost-effective for
protecting beneficial uses than other CSO control techniques plus
higher levels of treatment for dry weather municipal flows in the
area; and
o The marginal costs of control are not substantial compared to
marginal benefits.
EPA is authorized under theCWA, as amended, to provide grant assistance
to municipalities for the building of wastewater treatment projects. EPA
grant assistance may be up to 75 percent of the allowable costs of building
the project and include an allowance for facilities planning and design.
Eligible projects include collection systems, intercepting sewers, wastewater
treatment facilities, outfall sewers, infiltraton/inflow (I/I) rehabilitation
and correction of combined sewer overflows.
After October l, l984, the Federal share will be 55 percent of the costs
of building the project including an allowance for facilities planning and
design, eligible projects include only intercepting sewers, wastewater
treatment facilities, outfall sewers and 1/1 rehabilitation. Correction of
C50 problems will be considered only upon therequest of a Governor where CSO
correction is on the State priority list and upon demonstration that
significant usage of the water for fishing and swimming will not be possible
without the proposed project. The project must result in restoration of an
existng impaired use.
For both non—point runoff and overflows, programs are underway to develop
and demonstrate control devices, techniques, and management practices.
Specific technological solutions have been implemented in a number of Great
Lakes Basin urban areas.
EPA's Great Lakes National Program Office is currently funding two
combined sewer overflow control projects to demonstrate new and innovative
techniques to reduce polluted discharges with less costly technology. The
total cost of the projects is $829,500.
The Cleveland Department of Public Utilities demonstrated the use of
off-line storage of runoff and flow regulation by use of a static flow
regulator called the Hydrobrake.
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The
Nor
the
ast
Ohi
o R
egi
ona
l S
ewe
r D
ist
ric
t i
s d
emo
nst
rat
ing
the
use
of
Hyd
rob
rak
es
to
reg
ula
te
com
bin
ed
sew
er
flo
w i
n a
n i
nte
rce
pto
r s
yst
em
to
uti
liz
e
in-
lin
e s
tor
age
to
red
uce
ove
rfl
ow
dis
cha
rge
s t
o L
ake
Eri
e.
The
Mon
roe
Cou
nty
Pur
e W
ate
rs
Dis
tri
ct
at
Roc
hes
ter
, N
ew
Yor
k h
as
dem
ons
tra
ted
bes
t m
ana
gem
ent
pra
cti
ces
to
red
uce
com
bin
ed
sew
er
ove
rfl
ows
.
Some
of t
he p
ract
ices
demo
nstr
ated
are
the
use
of H
ydro
brak
es
in o
ff-l
ine
sto
rag
e,
str
eet
swe
epi
ng,
cat
ch
bas
in
cle
ani
ng,
sew
er
flo
w r
egu
lat
ion
, s
ewe
r
flu
shi
ng,
and
the
use
of
por
ous
pav
eme
nt
to
det
ain
run
off
.
As
a r
esu
lt
of
imp
lem
ent
ati
on
of
bes
t m
ana
gem
ent
pra
cti
ces
, a
27
per
cen
t r
edu
cti
on
in
loa
din
g
to
the
Gen
ese
e R
ive
r w
as
ach
iev
ed.
Whe
n t
he
wes
t s
ide
int
erc
ept
or
is
com
ple
ted
, a
n 8
0-9
0%
red
uct
ion
in
loa
din
g t
o t
he
riv
er
wil
l b
e a
cco
mpl
ish
ed.
The
Sag
ina
w,
Mic
hig
an
Dep
art
men
t o
f P
ubl
ic
Uti
lit
ies
has
a g
ran
t t
o
dem
ons
tra
te
the
use
of
a s
wirl
con
cen
tra
tor
-de
gri
tte
r f
aci
lit
y a
t a
com
bin
ed
sew
er
ove
rfl
ow
loc
ati
on
to
red
uce
dis
cha
rge
s o
f s
oli
ds
and
rel
ate
d
pol
lut
ant
s.
The
sys
tem
wil
l a
lso
dem
ons
tra
te
chl
ori
ne
dio
xid
e d
isi
nfe
cti
on.
Thi
s t
ype
of
dis
inf
ect
ion
req
uir
es
ver
y s
hor
t c
ont
act
tim
e a
nd
eli
min
ate
s
chl
ori
ne
res
idu
als
and
chl
ora
min
e p
rob
lem
s t
o t
he
str
eam
bio
log
ica
l
hab
ita
t.
Eng
ine
eri
ng
des
ign
was
com
ple
ted
on
thi
s p
roj
ect
in
Aug
ust
l98
l.
Con
str
uct
ion
of
the
dem
ons
tra
tio
n f
aci
lit
ies
is
pro
pos
ed
to
sta
rt
in
Dec
emb
er
l98
l,
wit
h
fun
din
g u
nde
r t
he
mun
ici
pal
con
str
uct
ion
gra
nts
pro
gra
m.
As
par
t o
f t
he
fir
st
a p
has
e o
f t
his
pro
jec
t,
the
tot
al
com
bin
ed
sew
er
pro
ble
m f
or
the
cit
y o
f
Sag
ina
w w
as
ree
val
uat
ed
and
a c
omb
ine
d s
ewe
r o
ver
flo
w p
lan
rev
ise
d a
nd
app
rov
ed.
The
rev
ise
d
pla
n,
usi
ng
non
-st
ruc
tur
al
bes
t m
ana
gem
ent
pra
cti
ces
and
swir
l c
onc
ent
rat
ors
ins
tea
d o
f r
ete
nti
on
bas
ins
, w
ill
sav
e $
l7,
000
,00
0 i
n
cap
ita
l
cos
ts
and
$20
0,0
00
a y
ear
in
ope
rat
ion
and
mai
nte
nan
ce
cos
ts
for
the
com
bin
ed
sew
er
ove
rfl
ow
sys
tem
, a
nd
ach
iev
e e
sse
nti
all
y t
he
sam
e w
ate
r q
ual
ity
benefits.
Th
e
No
rt
he
as
t
Oh
io
Ar
ea
wi
de
Co
or
di
na
ti
ng
Ag
en
cy
ha
s
a
st
ud
y
gr
an
t
to
ev
al
ua
te
st
or
mw
at
er
im
pa
ct
s
on
th
e
aq
ua
ti
c
co
mm
un
it
ie
s
in
ha
bi
ti
ng
th
e
rec
eiv
ing
wat
er
str
eam
s
in
the
Cle
vel
and
are
a.
STATE PROGRAMS AND REMEDIAL MEASURES
 
Illinois
Il
li
no
is
Po
ll
ut
io
n
Co
nt
ro
l
Bo
ar
d
Ru
le
s
an
d
Re
gu
la
ti
on
s,
Ch
ap
te
r
3,
Wa
te
r
Pollution.
60
2
Co
mb
in
ed
Se
we
rs
an
d
Tr
ea
tm
en
t
Pl
an
t
By
pa
ss
es
(a
)
Th
e
in
st
al
la
ti
on
of
ne
w
co
mb
in
ed
se
we
rs
is
pr
oh
ib
it
ed
,
ex
ce
pt
wh
er
e
su
ff
ic
ie
nt
re
te
nt
io
n
or
tr
ea
tm
en
t
ca
pa
ci
ty
is
pr
ov
id
ed
to
en
su
re
th
at
no
vi
ol
at
io
n
of
th
e
ef
fl
ue
nt
st
an
da
rd
s
in
Pa
rt
IV
of
the Chapter occurs.
(b)
Ex
ce
ss
in
fi
lt
ra
ti
on
in
to
se
we
rs
sh
al
l
be
el
im
in
at
ed
,
an
d
th
e
ma
xi
mu
m
pr
ac
ti
ca
bl
e
fl
ow
sh
al
l
be
co
nv
ey
ed
to
tr
ea
tm
en
t
fa
ci
li
ti
es
.
Ov
er
fl
ow
s
fr
om
sa
ni
ta
ry
se
we
rs
ar
e
ex
pr
es
sl
y
prohibited.
 (c)
(d)
All
co
mb
in
ed
se
we
r
ov
er
fl
ow
s
an
d
tr
ea
tm
en
t
pl
an
t
by
pa
ss
es
sh
al
l
be
gi
ve
n
su
ff
ic
ie
nt
tr
ea
tm
en
t
to
pr
ev
en
t
po
ll
ut
io
n
or
th
e
vi
ol
at
io
n
of
ap
pl
ic
ab
le
wa
te
r
qu
al
it
y
st
an
da
rd
s.
Su
ff
ic
ie
nt
tr
ea
tm
en
t
sh
al
l
co
ns
is
t
of
th
e
fo
ll
ow
in
g:
(1)
A11
dry
wea
the
r
flo
ws,
and
the
fir
st
flu
sh
of
sto
rm
flo
ws
as
det
erm
ine
d
by
the
Age
ncy
,
sha
ll
mee
t
the
app
lic
abl
e
effluent standards;
(2)
Add
iti
ona
l
flo
ws,
as
det
erm
ine
d
by
the
Age
ncy
but
not
les
s
th
an
ten
ti
me
s
th
e
av
er
ag
e
dr
y
we
at
he
r
fl
ow
for
th
e
de
si
gn
yea
r,
sha
ll
rec
eiv
e a
min
imu
m o
f p
rim
ary
tre
atm
ent
and
dis
inf
ect
ion
wit
h
ade
qua
te
ret
ent
ion
tim
e;
(3)
To
the
ext
ent
nec
ess
ary
to
pre
ven
t
acc
umu
lat
ion
s
of
slu
dge
dep
osi
ts
or
dep
res
sio
n o
f o
xyg
en
lev
els
,
flo
ws
in
exc
ess
of
tho
se
des
cri
bed
und
er
par
agr
aph
(c)
(2)
abo
ve
sha
ll
be
tre
ate
d b
y r
ete
nti
on
and
ret
urn
to
the
tre
atm
ent
wor
ks
or
oth
erw
ise
.
Whe
n t
he
Age
ncy
fin
ds
it
nec
ess
ary
, p
art
or
all
of
suc
h e
xce
ss
flo
ws
sha
ll
be
tre
ate
d t
o s
ubs
tan
tia
lly
remove floating debris and solids.
Com
pli
anc
e w
ith
par
agr
aph
(c)
of
thi
s R
ule
602
sha
ll
be
ach
iev
ed
on or before the following dates:
(1)
A11
tre
atm
ent
pla
nt
byp
ass
es,
by
the
app
lic
abl
e d
ate
for
improvement of treatment works, under Part IV of this
Chapter;
(2)
A11
com
bin
ed
sew
er
ove
rfl
ows
wit
hin
the
Met
rop
oli
tan
San
ita
ry
Dis
tri
ct
of
Gre
ate
r C
hic
ago
, b
y D
ece
mbe
r 3
1,
1977
;
(3)
All
oth
er
com
bin
ed
sew
er
ove
rfl
ows
, b
y D
ece
mbe
r 3
1,
197
5.
(4)
The
com
pli
anc
e d
ate
s s
et
by
(d)
(2)
and
(d)
(3)
sha
ll
be
met unless:
(aa) The discharger's combined sewer overflow is eligible
for a construction grant under Section 201 (g) of the
FNPCA; and,
(bb) The discharger has filed an application for a
construction grant on or before March 1, 1977; and,
(cc) The discharger has timely taken all appropriate
pre-grant and post—grant actions necessary to the
specific grant step for which the discharger is then
eligible.
As of 1972, North Shore Sanitary District (NSSD) had six wastewater
trea
tmen
t pl
ants
orga
nica
lly
and
hydr
auli
call
y ov
erlo
aded
. T
he o
verl
oade
d
faci
liti
es w
ere
at L
ake
Bluf
f,
Lake
Fore
st,
High
land
Park
, Wa
ukeg
an,
Clav
ey
Road
and
Nort
h Ch
icag
o.
More
over
, N
SSD
had
five
prim
ary
trea
tmen
t pl
ants
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V
7
M
’
s
s
ﬁ
 disc
harg
ing
15,9
00 m
3 of
prim
ary
trea
ted
sewa
ge p
er d
ay
into
Lake
Mich
igan
.
The
pri
mar
y t
rea
tme
nt
dis
cha
rge
s t
o L
ake
Mic
hig
an
wer
e a
t L
ake
Blu
ff,
Lak
e
For
est
and
thr
ee
Hig
hla
nd
Par
k p
lan
ts.
Dur
ing
wet
wea
the
r,
the
se
pla
nts
all
disc
harg
ed e
ithe
r un
trea
ted
comb
ined
sewa
ge o
r un
trea
ted
exce
ss f
lows
from
separat sewers to the Lake Michigan Basin.
A re
medi
al
prog
ram
was
deve
lope
d an
d im
plem
ente
d wi
th t
he a
ssis
tanc
e of
sta
te
and
fed
era
l g
ran
ts.
Thi
s r
eme
dia
l p
rog
ram
not
onl
y d
ive
rte
d d
isc
har
ges
fro
m L
ake
Mic
hig
an,
but
als
o p
has
ed
out
six
sma
lle
r t
rea
tme
nt
fac
ili
tie
s
thr
oug
h a
reg
ion
ali
zat
ion
eff
ort
.
The
res
ult
of
this
is
the
NSS
D n
ow
ope
rat
es
thr
ee
reg
ion
al
pla
nts
(Wa
uke
gan
, C
lav
ey
and
Gur
nee
).
The
exi
sti
ng
fac
ili
tie
s
at W
auke
gan
and
Clav
ey w
ere
expa
nded
and
upgr
aded
wher
eas
Gurn
ee
is a
newl
y
constructed facility.
Alt
hou
gh
the
ful
ly
tre
ate
d e
ffl
uen
ts
fro
m t
he
thr
ee
reg
ion
al
pla
nts
are
not
dis
cha
rge
d t
o t
he
Lak
e M
ich
iga
n B
asi
n,
the
C80
and
exc
ess
flo
w t
rea
tme
nt
fac
ili
tie
s a
t W
auk
ega
n a
nd
Nor
th
Chi
cag
o (
whic
h i
s t
rib
uta
ry
to
the
Gur
nee
plant) sometimes discharge to the Basin.
The
Wau
keg
an
pla
nt
has
a 1
5l,
400
m3
of
ret
ent
ion
bas
ins
whi
ch
rec
eiv
e
all
flo
ws
in
exc
ess
of
the
pla
nt'
s c
apa
cit
y.
Whe
n t
he
vol
ume
of
exc
ess
flo
w
acc
umu
lat
ed
in
the
ret
ent
ion
bas
ins
exc
eed
s t
hei
r l
5l,
400
m3
cap
aci
ty,
the
set
tle
d e
xce
ss
flo
w i
s c
hlo
rin
ate
d a
nd
dis
cha
rge
d f
rom
m t
he
bas
ins
to
Lak
e
Mic
hig
an.
The
eff
lue
nt
fro
m s
uch
ove
rfl
ow
eve
nts
is
sam
ple
d m
anu
all
y a
nd
ana
lyz
ed
for
bio
che
mic
al
oxy
gen
dem
and
(BO
D),
sus
pen
ded
sol
ids
, p
H,
fec
al
col
ifo
rm,
chl
ori
ne
res
idu
al,
and
pho
sph
oru
s.
The
cha
rac
ter
ist
ics
of
ove
rfl
ows
in l978 are shown on Table 3.
Whe
n e
xce
ss
wet
wea
the
r f
low
con
tri
but
ion
s t
o t
he
pla
nt
sub
sid
e,
the
exc
ess
flo
w r
ete
nti
on
bas
ins
are
dra
ine
d b
y g
rav
ity
to
the
raw
sew
age
pum
p w
et
wel
l.
The
sol
ids
acc
umu
lat
ed
in
the
bas
ins
are
flu
she
d a
nd
ret
urn
ed
to
the
raw
sew
age
pum
p
wet
wel
l.
The
bas
ins
ove
rfl
ow
40
tim
es
dur
ing
an
ave
rag
e
yea
r,
and
imp
rov
eme
nts
are
pro
pos
ed
to
red
uce
the
fre
que
ncy
of
ove
rfl
ow
to
four
tim
es
per
yea
r.
PhO
Sph
oru
s r
emo
val
fac
ili
tie
s w
ill
be
req
uir
ed.
The
Nor
th
Chi
cag
o p
lan
t h
as
two
exc
ess
flo
w t
rea
tme
nt
bas
ins
wit
h a
com
bin
ed
cap
aci
ty
of
7,2
00
m3.
The
Nor
th
Chi
cag
o p
lan
t i
s a
pre
tre
atm
ent
fac
ili
ty
whi
ch
pre
tre
ats
par
t o
f t
he
was
tew
ate
r t
rib
uta
ry
to
the
Gur
nee
pla
nt.
All
flo
ws
in
exc
ess
of
wha
t c
an
be
pum
ped
to
Gur
nee
are
div
ert
ed
to
the
exc
ess
flo
w t
rea
tme
nt
bas
ins
.
Whe
n t
he
vol
ume
of
exc
ess
flo
w a
ccu
mul
ate
d
in
the
exc
ess
flo
w r
ete
nti
on
bas
ins
exc
eed
s t
hei
r 7
,20
0 m
3,
the
chl
ori
nat
ed,
set
tle
d e
xce
ss
flo
w i
s d
isc
har
ged
to
Lak
e M
ich
iga
n.
Aft
er
a s
tor
m e
ven
t,
the
con
ten
ts
of
the
bas
ins
is
pum
ped
to
the
Gur
nee
pla
nt
for
tre
atm
ent
.
The
exc
ess
flo
w b
asi
ns
at
the
Nor
th
Chi
cag
o f
aci
lit
y h
ave
app
rox
ima
tel
y 2
5
dis
cha
rge
s p
er
yea
r t
o L
ake
Mic
hig
an.
Cha
rac
ter
ist
ics
of
the
se
ove
rfl
ows
in
197
9 a
re
sho
wn
in
Tab
le
4.
Imp
rov
eme
nts
are
pro
pos
ed
to
red
uce
the
fre
que
ncy
of
dis
cha
rge
s
to
sev
en
per
yea
r.
PhO
Sph
oru
s r
emo
val
fac
ili
tie
s w
ill
be
required.
The
Met
r0p
oli
tan
San
ita
ry
Dis
tri
ct
of
Gre
at
Chi
cag
o
(MS
DGC
— c
rea
ted
in
188
9 t
o a
ddr
ess
maj
or
hea
lth
pro
ble
ms
cau
sed
by
the
are
a's
ina
deq
uat
e s
ewe
rag
e
and
drai
nage
syst
ems)
has
cont
inue
d to
addr
ess
wast
ewat
er t
reat
ment
need
s an
d
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 TABLE 3
EX
CE
SS
FL
OW
OV
ER
FL
OW
S
AN
D
SA
MP
LE
CH
AR
AC
TE
RI
ST
IC
S
NAUKEGAN STP
  
OV
ER
FL
ON
SA
MP
LE
CH
AR
AC
TE
RI
ST
IC
S
DA
TE
F.
CO
LI
FO
RM
CH
LO
RI
NE
BO
D
TS
S
TO
TA
L
PH
OS
PH
OR
US
COU
NT/
100
mL
RES
. m
g/L
mg/
L
mg/
L
mg/
L
19
78
3—
17
10
—
—
—
—
20
>1,
500
2.0
-
9
—
21
20
~
—
51
2.8
22
10
1.2
54
23
2.2
23
5
1.7
52
22
2.
2
24 5 2.1 35 22 1.1 ,
25
~
—
49
21
2.
9
,
26
—
~
49
21
3.8
—
28
—
-
61
22
2.3
29
_
_
57
_
_
30
—
—
70
22
2.5
31
—
-
69
14
3.0
4—1
—
—
84
46
2.
9
5/
2
—
—
61
44
2.3
‘
3
—
—
72
224
2.9
:;
4 — ~ 60 48 3.1
5
—
—
41
40
2.
6
1,
6
-
1.0
50
46
2.
3
7
—
—
56
12
—
8
—
—
46
32
1.5
9
—
—
52
30
2.
0
r.
10
—
—
33
36
1.6
,,
11
—
0.8
85
28
1.6
;
12
-
-
39
70
1.
6
'
13
—
—
31
17
1.2
;.
14
-
—
38
40
1.7
,4
15
-
—
53
36
2.
4
.4
16
-
—
29
24
2.0
1
17
—
-
55
18
2.2
,
18 5 2.4 58 34 3.0
19
5
2.6
47
17
2.9
20 5 3.0 49 36 2.3
21
>1,
500
1.0
~
24
1.6
x
22
5
3.0
29
26
2.7
I
23
—
—
49
24
2.6
‘
24
-
3.0
70
46
3.4
‘1
25 — — 68 46 4.0
26
—
—
62
116
2.9
8-2
1
-
-
25
96
-
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TabTe 3 ~ cont'd.
OVERFLOW SAMPLE CHARACTERISTICS
 
DA
TE
F.
CO
LI
FO
RM
CH
LO
RI
NE
BO
D
TS
S
TO
TA
L
PH
OS
PH
OR
US
CO
UN
T/
10
0
mL
RE
S.
mg
/L
mg
/L
mg
/L
mg
/L
19
79
3~
6
10
0
~
~
-
-
7
10
4.
0
31
44
1.
2
8
—
1.
2
-
68
1.
5
9
5
~
23
18
1.
0
10
10
0.
7
20
9
0.
6
11
10
1.
1
17
12
0.
7
12
5
0.
6
36
16
1.
6
14
~
-
35
40
1.
4
15
5
1.
4
39
11
1.
4
16
10
0
~
~
~
~
19
2,
00
0
0.
7
32
21
1.
2
20
—
~
36
40
1.
4
21
-
0.
1
—
36
1.
2
22
10
1.
1
-
18
1.
5
23
~
~
—
38
1.
7
24
20
0.
3
34
17
1.
4
25
5
1.
0
43
26
1.
8
26
5
1.
0
~
~
—
29
~
-
39
36
1.
8
30
~
~
35
28
1.
5
31
-
—
14
40
1.
2
5
—1
—
1
.
9
18
2
2
1
.
7
3
30
0
0.
5
41
66
1.
8
4
—
~
9
14
-
5
—
1.
1
~
26
1.
4
3-
18
-
—
—
24
2.
7
19
10
2.
0
-
40
1.
1
20
10
2.
0
—
—
~
21
—
0.
3
~
—
1.
5
22
—
1.
2
—
10
-
23
<1
0.
00
0
0.
7
17
35
—
24
—
—
—
2
1.
2
29
—
1.
0
36
25
3.
3
3
0
3
5
.
0
0
0
0
.
2
4
2
19
3
.
1
12
-2
5
~
3.
0
35
72
1.
2
26
—
0
.
5
2
5
4
0
1
2
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TABLE 4
EXCESS FLON OVERFLONS AND SAMPLE CHARACTERISTICS
NORTP CHICAGF STP
 
OVERFLON SAMPLE CHARACTERISTICS
  
DATE
F. COLIFORN
CHLORINE
BOD
153
TOTAL PHOSPHOPUS
COUNT/100 mL RES. mg/L mg/L mg/L mg/L
1978
4-6
~
1.4
48
54
1.7
7-2
14,000
1.0
-
48
0.2
1979
2-23
900
0.5
124
108
3.2
3-3
267,000
-
87
180
-
4
1,600
0.6
70
100
0.6
5
100
0.4
65
93
3.2
6
100
-
153
96
3.2
7 19,500 0.0 94 92 2.7
8
20
0.0
120
80
2.8
9
5,400
0.0
144
40
2.5
10
40
0.0
156
148
3.4
11
20
0.4
114
96
3.1
12
100
0.0
181
88
4.6
13
-
0.0
223
136
4.0
14
-
-
107
100
3.4
15
4,100
0.0
187
92
3.8
16
100
—
177
92
4.0
17
100
0.9
137
22
3.7
18
20
0.5
111
44
3.1
19
60
0.2
92
80
2.6
20
2,580
-
102
96
2.6
21
4,700
0.0
120
120
2.7
22
1,700
0.0
217
192
4.4
23
2,200
-
161
120
2.8
24
50
0.9
111
76
4.6
25
50
0.4
127
60
4.3
26
20
1.5
-
92
4.6
27
100
-
—
—
-
29
-
—
101
152
2.5
30
130
-
52
56
2.5
31
30
-
73
56
2.9
4—1
10
1.2
—
—
-
2
3,000
-
94
56
3.8
3
_
_
-
-
_
12
—
—
-
104
3.3
13 - - - - -
14
—
-
-
18
1.7
26
620,000
0.4
45
57
1.2
27
28,500
—
100
52
2.9
28
-
0.5
53
74
2.2
30
—
-
—
-
-
5-1
-
0.1
100
-
—
3
92,000
0.1
-
-
-
8-5
3,610,000
0.0
-
-
—
6
3,000
1.0
-
-
-
7
-
—
7
66
-
18
270,000
0.5
—
64
2.1
19
20
1.1
-
16
2.1
23
-
0.2
33
7
—
12—24
—
1 1
70
44
3.2
25
—
2.1
45
24
5.4
26
30
0.5
-
-
-
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flo
odi
ng
pro
ble
ms
for
the
Cit
y o
f C
hic
ago
and
lak
e s
hor
e m
uni
cip
ali
tie
s
in
Coo
k C
oun
ty.
MSD
GC
is
cur
ren
tly
in
the
con
str
uct
ion
sta
ge
of
Pha
se
I of
a
lon
g-t
erm
pro
gra
m
to
con
tro
l
flo
odi
ng
and
bac
kfl
ows
.
The
Tun
nel
and
Res
erv
oir
Pla
n
(TA
RP)
ado
pte
d b
y M
SDG
C c
ons
ist
s
of
a s
yst
em
of
con
vey
anc
e t
unn
els
and
sto
rag
e
res
erv
oir
s
to
tra
nsp
ort
and
sto
re
com
bin
ed
sew
age
flo
w
dur
ing
per
iod
s
of
hig
h r
ain
fal
l.
Sub
seq
uen
tly
,
the
se
flo
ws,
whi
ch
are
pre
sen
tly
dis
cha
rge
d
to
the
wat
erw
ays
cau
sin
g p
oll
ute
d f
loo
d w
ate
rs
to
rea
ch
Lak
e M
ich
iga
n,
wou
ld
be
pum
ped
to
the
MSD
GC
fac
ili
tie
s
for
tre
atm
ent
.
INDIANA
The
Ind
ian
a S
tat
e B
oar
d o
f H
eal
th,
Div
isi
on
of
Wat
er
Pol
lut
ion
Con
tro
l,
iss
ued
gui
del
ine
s
for
eva
lua
tio
n o
f c
omb
ine
d s
ewe
r o
ver
flo
w c
ont
rol
nee
ds
in
i‘
Jul
y 1
982
.
A c
opy
of
the
gui
del
ine
s i
s a
ppe
nde
d t
o t
his
rep
ort
.
A b
rie
f
.
ou
tl
in
e
of
pr
og
re
ss
to
wa
rd
s
C3
0
ab
at
em
en
t
for
in
di
vi
du
al
co
mm
un
it
ie
s
in
th
e
Great Lakes Basin is given below:
1.
For
t W
ayn
e -
Ong
oin
g 2
01
Stu
dy
and
pro
pos
ed
sol
uti
on
of
rel
ief
’
sew
ers
, s
tor
age
and
tre
atm
ent
.
.
2.
Ham
mon
d
- O
ngo
ing
201
Stu
dy
and
pro
bab
le
sto
rag
e
and
sew
er
sep
ara
tio
n.
i
3.
Ea
st
Ch
ic
ag
o
-
On
go
in
g
20
1
St
ud
y.
‘\ \ 4. Gary - Ongoing 201 Study.
:7“ MICHIGAN
_
The
Mic
hig
an
Dep
art
men
t o
f N
atu
ral
Res
our
ces
has
pro
pos
ed
a d
raf
t C
SO
.,
pol
icy
whi
ch
add
res
ses
des
ign
sto
rm
dis
cha
rge
s,
dry
wea
the
r d
isc
har
ges
and
ite
rmi
tte
nt
dis
cha
rge
s.
Des
ign
sto
rm
dis
cha
rge
s
fro
m
sto
rm
sew
ers
,
san
ita
ry
sew
ers
and
com
bin
ed
sew
ers
due
to
exc
eed
ing
ly
lar
ge
rai
nfa
ll
eve
nts
are
con
sid
ere
d n
on—
con
tro
lla
ble
.
Dry
wea
the
r d
isc
har
ges
fro
m s
tor
m,
san
ita
ry
and
com
bin
ed
sew
ers
not
due
to
sto
rm
eve
nts
are
con
sid
ere
d
con
tro
lla
ble
dis
cha
rge
s
and
wil
l
be
per
mit
ted
and
con
tro
lle
d
as
oth
er
con
tin
uou
s
dis
cha
rge
s.
Tru
e
int
erm
itt
ent
dis
cha
rge
s
fro
m s
tor
m,
san
ita
ry,
and
com
bin
ed
sew
ers
due
to
int
erm
itt
ent
rai
nfa
ll
whi
ch
imp
air
des
ign
ate
d
str
eam
use
s,
and
is
una
cce
pta
ble
due
to
fr
eq
ue
nc
y,
du
ra
ti
on
and
se
ve
ri
ty
,
co
nt
ro
ls
wi
ll
be
pu
rs
ue
d
to
the
po
in
t
'1
whe
re
des
ign
ate
d u
se
is
no
lon
ger
imp
air
ed.
Major CSO Projects:
\
l.
Gr
an
d
Ra
pi
ds
—
201
C8
0
St
ud
y
co
mp
le
te
d,
in
su
ff
ic
ie
nt
wa
te
r
qu
al
it
y
justification for further work.
A‘
2.
Det
roi
t
- 2
01
C50
Stu
dy
su5
pen
ded
by
cou
rt
ord
er,
no
act
ion
pro
pos
ed.
3.
Ba
y
Ci
ty
-
Se
we
rs
co
mp
le
te
ly
se
pa
ra
te
d.
4.
Mo
nr
oe
-
201
C5
0
St
ud
y
co
mp
le
te
d
an
d
se
we
r
re
ha
bi
li
ta
ti
on
de
si
gn
under review by U.S. EPA.
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3. City of Rochester — One of the largest New York CSO control tunnel
storage projects in under construction at a cost of $423 million
which is scheduled for completion by l990.
4.
City
of L
ockp
ort
- A
CSO
Stud
y wa
s co
mple
ted
in 1
974
by M
cNam
ee,
Porter, and Seeley Engineers, but due to low priority, funds are
lacking to proceed beyond the planning stage.
5.
Cit
y o
f O
swe
go
(eas
t s
ide
and
wes
t s
ide
) -
A d
esk
top
CSO
Stu
dy
was
completed in 1980.
6.
Onon
daga
Coun
ty —
A co
mpre
hens
ive
CSO
Stud
y wa
s co
mmpl
eted
by l
979
by
O'B
rie
n a
nd
Ger
e E
ngi
nee
rs
whi
ch
rec
omm
end
ed
Pha
se
I BM
Ps
and
Pha
se
II Swirl Concentrations and interceptors. The BMPs are being
impl
emen
ted
curr
entl
y at
the
cost
of a
bour
$10
mill
ion.
The
Coun
ty
is e
xami
ning
the
Flow
Bala
ncin
g Al
tern
ativ
e (F
BM)
whic
h it
beli
eves
is
mor
e c
ost
-ef
fec
tiv
e -
$l7
.7
mil
lio
n v
s 3
60
mil
lio
n f
or
the
Swir
l
Concentrators, and can produce more water quality benefits. The
fac
ili
ty
pla
nni
ng
for
FMB
alt
ern
ati
ve
is
und
erw
ay.
The
re
are
cer
tai
n
unr
eso
lve
d p
oli
cy
and
lega
l q
ues
tio
ns
abo
ut
the
FBM
alt
ern
ati
ve.
7.
Cit
y o
f W
ate
rto
wn
- A
CSO
Stu
dy
was
com
ple
ted
in
May
l97
9 b
y S
tea
rns
and Wheeler.
Policy Objective
The
ove
ral
l o
bje
cti
ve
of
thi
s p
oli
cy
is
to
pro
tec
t t
he
bes
t u
sag
e o
f t
he
Sta
te'
s w
ate
r r
eso
urc
es
fro
m s
ign
ifi
can
t i
mpa
irm
ent
by
the
dir
ect
and
res
idu
al
deg
rad
ing
eff
ect
s o
f c
omb
ine
d s
ewe
r o
ver
flo
ws
(CSO
s)
thr
oug
h t
he
eli
min
ati
on
an /or reduction of C50 discharges.
Thi
s w
ill
est
abl
ish
pol
icy
to
gui
de
dec
isi
ons
by
sta
ff
in
the
eva
lua
tio
n
of
com
bin
ed
sew
er
ove
rfl
ows
to
ens
ure
tha
t w
ate
r q
ual
ity
obj
ect
ive
s a
re
met
.
Background
CSO
s m
ay
con
tri
but
e s
ubs
tan
tia
l a
mou
nts
of
pol
lut
ant
s t
o r
ece
ivi
ng
wat
er
bod
ies
.
The
con
tri
but
ion
s c
an
occ
ur
fro
m s
yst
em
ove
rfl
ows
,
div
ers
ion
cha
mbe
rs
and overloaded treatment plants and pump stations.
Sin
ce
CSO
s o
ccu
r
int
erm
itt
ent
ly,
the
ir
eff
ect
s o
n r
ece
ivi
ng
wat
ers
mus
t b
e
eva
lua
ted
wit
hin
the
con
tex
t o
f t
he
typ
e o
f w
ate
r b
ody
whi
ch
is
bei
ng
imp
act
ed.
In
str
eam
s,
CSO
s u
sua
lly
occ
ur
dur
ing
per
iod
s o
f i
ncr
eas
ing
str
eam
flo
w;
hen
ce,
the
eff
ect
s o
n a
str
eam
ten
d t
o b
e t
ran
sie
nt
in
nat
ure
and
can
not
be
ade
qua
tel
y e
val
uat
ed
usi
ng
ste
ady
-st
ate
cri
ter
ia
and
met
hod
olo
gy.
The
eff
ect
s o
f C
SOs
on
non
flo
win
g b
odi
es
of
wat
er,
suc
h a
s l
ake
s,
pon
ds,
imp
oun
dme
nts
and
emb
aym
ent
s,
may
be
cum
ula
tiv
e
and
rel
ate
d t
o t
he
sum
of
the
poll
utan
ts d
eliv
ered
over
an e
xten
ded
peri
od o
f ti
me,
sinc
e th
ese
bodi
es o
f
water can act as pollutant sinks.
 The effects of €505 on estuaries are a combination of the effects on
streams and nonflowing bodies of water and vary according to the particular
conditions encountered.
Policy
Combined Sewer System Replacement and Expansion/Extension - When
replacement of a combined sewer is necessary, to the greatest extent possible,
it is to be replaced by separate sanitary and storm sewers. Only when
absolutely unavoidable will replacement of combined sewers in kind be allowed.
Expansion/extension of a combined sewer system will only allowed when
called for in the water quality management plan, and then only when absolutely
necessary. Expansion/extension, when necessary, should be accomplished using
separate sewers. \
The assessment of the impacts on best usage should include the effects of
the increased flow of sanitary sewage on the strength of C505 and their
frequency of occurrence, as well as the ability of the sewerage system to x
convey, and the treatment plant to adequately treat, the increased dry-weather ”-
flows. l
Dry—Weather Overflows - No dry—weather overflows are allowable from a
combined'sewer system; all dry-weather flows must be conveyed to the sewage
 
treatment plant for treatment. The discharge permit will contain the :i
requirement that necessary rehabilitation and/or maintenance be scheduled and ;
performed for the permittee to qualify for Operation and Maintenance ;/
assistance. A schedule of regular inspection and maintenance should be
established by the permittee and followed to ensure continuing satisfactory
functioning of the sewers, regulators and outfalls.
Sewer System Optimization - Should the foregoing rehabilitation and/or
maintenance not completely eliminate the occurrence of €805, the sewer system, H,
including treatment works, regulators and diversion structures, must be
}
rehabilitated and Operated in a manner to minimize the number and duration of 1
C505. It is intended that the maximum amount of in—system storage capacity be ”
used (without causing service backups) to minimize C505 and deliver the
e;
maximum amount of combined sewage to the treatment plant that is within the
plant's hydraulic capacity and will no cause extended impairment of the
treatment process.
The need for final control measures should be determined prior to the
implementation of sewer system Optimization but should not be delayed unless
there is an ongoing effort to determine the need for final control measures.
Those sewer system Optimization components which are not impacted by final
control measures should be implemented immediately.
Final Control Measures - If sewer system Optimization is not sufficient to
protect the best usage of the water, the impact of the C505 on the receiving
waters must be assessed. In assessing the impacts on best usage by CSOs, a
water usage impairment concept, instead of, or in concert with, numerical
limits is to be used. A temporary usage impairment, if not significant
- 134 —
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l
g
?
(d
an
ge
ro
us
to
pu
b1
ic
he
a1
th
or
in
di
ge
no
us
1i
fe
fo
rm
s)
ma
y
be
a1
10
wa
b1
e,
wh
i1
e
a
1o
ng
-t
er
m,
re
cu
rr
in
g
te
mp
or
ar
y
im
pa
ir
me
nt
or
si
gn
if
ic
an
t
us
ag
e
im
pa
ir
me
nt
sh
ou
1d
be
pr
ev
en
te
d.
Fi
na
1
co
nt
ro
1
me
as
ur
es
wi
11
be
de
te
rm
in
ed
ba
se
d
on
th
is
co
nc
ep
t
an
d
em
bo
di
ed
in
th
e
pe
rm
it
.
OHIO
Th
e
St
at
e
of
Oh
io
,
En
vi
ro
nm
en
ta
1
Pr
ot
ec
ti
on
Ag
en
cy
,
ha
s
no
sp
ec
if
ic
re
qu
ir
em
en
t
or
gu
id
e1
in
e
fo
r
th
e
co
nt
ro
1
of
co
nb
in
ed
se
we
r
ov
er
f1
ow
s.
Ho
we
ve
r,
co
mb
in
ed
se
we
rs
ar
e
no
To
ng
er
a1
1o
we
d.
St
at
us
of
ma
jo
r
CS
O
pr
oj
ec
ts
fo11ows:
1.
Ak
ro
n
—
20
1
CS
O
St
ud
y
co
mp
1e
te
d
Se
pt
em
be
r
19
82
.
On
e
de
te
nt
io
n
ta
nk
co
ns
tr
uc
te
d
wi
th
se
pa
ra
ti
on
,
sw
ir
1
co
nc
en
tr
at
or
s
an
d
ad
di
ti
on
a1
detention tanks proposed.
2.
C1
ev
e1
an
d
-
20
1
05
0
St
ud
y
co
mp
1e
te
d
an
d
nu
me
ro
us
so
1u
ti
on
s
re
co
mm
en
de
d.
Pr
oj
ec
ts
ha
ve
1o
w
pr
io
ri
ty
an
d
1a
ck
of
fu
nd
in
g.
3.
E1
yr
ia
-
20
1
CS
O
St
ud
y
co
mp
1e
te
d
an
d
ba
si
n
st
or
ag
e,
se
we
r
se
pa
ra
ti
on
and re1ief sewers proposed.
4.
Li
ma
-
20
1
C5
0
St
ud
y
co
mp
1e
te
d
bu
t
ha
s
10
w
pr
io
ri
ty
an
d
1a
ck
s
fu
nd
in
g.
5.
Or
eg
on
—
Se
we
rs
co
mp
1e
te
1y
se
pa
ra
te
d.
6.
To
1e
do
-
3
pa
rt
CS
O
Pr
og
ra
m:
Pa
rt
I
-
Co
ns
tr
uc
ti
on
co
mp
1e
te
d,
Pa
rt
II
-
un
de
r
de
si
gn
.
In
-s
ys
te
m
st
or
ag
e.
PENNSYLVANIA
Th
e
St
at
e
of
Pe
nn
sy
1v
an
ia
's
05
0
pr
og
ra
m
is
co
ns
is
te
nt
wi
th
U.
S.
EP
A'
s
pr
og
ra
m.
Th
e
pr
og
ra
m
is
im
p1
em
en
te
d
th
ro
ug
h
th
e
NP
DE
S
Pr
og
ra
m.
Co
nb
in
ed
se
we
rs
ar
e
no
1o
ng
er
a1
1o
we
d.
Th
er
e
ar
e
no
fa
ci
1i
ti
es
in
Pe
nn
sy
1v
an
ia
in
th
e
La
ke
Er
ie
Ba
si
n
wh
er
e
su
bs
ta
nt
ia
1
e1
im
in
at
io
n
of
CS
O'
s
ha
s
ta
ke
n
p1
ac
e.
WISCONSIN
Th
e
Wi
sc
on
si
n
De
pa
rt
me
nt
of
Na
tu
ra
1
Re
so
ur
ce
s
re
qu
ir
es
ac
ro
ss
-t
he
-b
oa
rd
co
rr
ec
ti
on
of
a1
1
un
tr
ea
te
d
se
we
r
ov
er
f1
ow
s
wi
th
in
a
sp
ec
if
ic
ti
me
pe
ri
od
.
Th
is
is
tr
ue
re
ga
rd
1e
ss
of
wh
et
he
r
th
e
un
de
r1
yi
ng
pr
ob
1e
m
is
fr
om
co
mb
in
ed
se
we
rs
,
in
f1
oW
/i
nf
i1
tr
at
io
n,
un
de
rs
iz
ed
se
we
rs
or
vo
1u
me
tr
ic
a1
1y
ov
er
io
ad
ed
tr
ea
tm
en
t
fa
ci
1i
ti
es
.
Pr
om
pt
te
1e
ph
on
e
re
po
rt
in
g
of
by
pa
ss
in
g
an
d
qu
ar
te
r1
y
wr
it
te
n
re
po
rt
s
fr
om
mu
ni
ci
pa
1i
ti
es
wi
th
co
rr
ec
ti
ve
pr
og
ra
ms
is
re
qu
ir
ed
.
Th
e
in
it
ia
1
de
ad
1i
ne
da
te
fo
r
ov
er
f1
ow
co
rr
ec
ti
on
is
ge
ne
ra
11
y
by
Ju
ne
30
,
19
83
.
Ho
we
ve
r,
wh
er
e
no
te
d
pr
og
re
ss
pr
ec
1u
de
d
me
et
in
g
th
is
de
ad
1i
ne
,
en
fo
rc
em
en
t
ac
ti
on
s
ha
ve
us
ua
11
y
be
en
ta
ke
n
on
a
ca
se
-b
y-
ca
se
ba
si
s
to
ac
hi
ev
e
co
mp
1i
an
ce
in a reasonab1e time.
Su
pe
ri
or
an
d
As
h1
an
d
Wi
sc
on
si
n
di
sc
ha
rg
e
to
La
ke
Su
pe
ri
or
.
Su
pe
ri
or
su
bs
ta
nt
ia
11
y
co
mp
1e
te
d
co
rr
ec
ti
ve
me
as
ur
es
ab
ou
t
th
re
e
to
fo
ur
ye
ar
s
ag
o
-
on
e
sm
a1
1
ou
t1
et
,
di
sc
ha
rg
in
g
on
e
to
tw
o
ti
me
s
a
ye
ar
,
re
ma
in
s.
As
h1
an
d
ha
s
se
ve
ra
1
pr
ob
1e
m
ar
ea
s
ge
ne
ra
11
y
as
so
ci
at
ed
wi
th
ra
in
fa
11
ev
en
ts
.
Th
e
ci
ty
re
ce
iv
ed
a
Wi
sc
on
si
n
gr
an
t
Ta
st
ye
ar
fo
r
a
co
rr
ec
ti
ve
ac
ti
on
pr
og
ra
m.
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 The major problem municipalities with extensive corrective construction
are Milwaukee, Racine and Kenosha. These CSOs were reported on in detail last
year. Racine will probably complete construction in l983 and Kenosha in
l984. Milwaukee has a court established compliance schedule for their
estimated $l.6 billion program. In excess of $300 million has been Spent or
committed to date.
Port Washington, Sheboygan, Neenah, Portage, Two Rivers, Manitowoc, De
Pere, and Sturgeon Bay have apparently completed their programs. 0conto is
expected to complete their work in June 1983. Although no overflows were
reported by the Green Bay Met in the past year, not many heavy runoff events
were noted, and it is believed some remedial work within the city remains to
be done.
Marinette expects to resolve their overflow problems by l984. Appleton
has reduced overflows by an estimated 80-90% and continues to work away at the
remaining problem. Fond du Lac is working on their Inflow/Infiltration
problem areas. These are old sewers which may need replacing to handle the
remaining problem. The City of Oshkosh has about one—fourth of their problem
taken care of and has an overall completion date of June l986. Sewage
overflows in the remaining Lake Michigan Basin communities are minimal and
they generally had no requirements to meet.
CSO LOADING TRENDS IN THE UNITED STATES
A literature survey of combined sewer overflow reports for the 27 major
municipal metropolitan areas listed in Table 5 was completed in May 1983. The
majority of the C50 data was derived from Facility Planning Reports completed
by each respective municipality. The primary objective of the survey was to
Specifically identify flow volumes and phosphorus loadings to the Great
Lakes. A secondary objective was to identify and reference other CSO
pollutants of significant importance. However, limited data was available for
several municipal metropolitan areas.
For the 27 metropolitan areas surveyed, combined sewer overflow volumes
were estimatedat l3,056 million gallons annually with an annual phosphorus
load of 805 metric tons per year. Insufficient data was available to
adequately quantify other CSO pollutants. Table 5 lists overflow volumes,
combined sewer service area, and parameter loading values.
The quality of the data listed in Table 5 varies from one metropolitan
area to another. Since the survey required only existing published data,
accuracy of laboratory analysis and flow monitoring cannot be ascertained.
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TABLE 5
UNITED STATES CSO LOADINGS TO THE GREAT LAKES
FROM SELECTED METROPOLITAN AREAS
  
CSSA FLOW PHOS BOD SS
ACRES MG MT MT MT
' LAKE MICHIGAN
MilwauEee 14,720 4,827 66.1 1,189 3,930
Kenosha 150 17 .2 4.1 35.4
Racine 509 90 .5
Chicago NA >423 >5
Hammond NA 3,444 39.2
Gary NA 4,274 48.6
., East Chicago NA 3,643 41.4
.» Grand Rapids 5,550 441 4.2 130
, KaIamazoo O O 0 0 O
Muskegon 0 0 O O 0
Chicago NSSD NA 943 6.9
SUB TOTAL 17,679 207
LAKE HURON
E Mialana 375 NA NA 0 O
V Saginaw 5,580 2,260 33.7 885 3,665
Bay City NA NA NA
FTint 0 9 0.1
SUB TOTAL 2,629 "TITH!
”. LAKE ERIE
'3.\ Detroit 85,800 16,800 160.5
’- Detroit Suburban 33,100 13,973 65.8 478 1,674
:* Monroe NA 122 .9 39 83
‘ ToTedo 12,000 NA 75.7 226 1,656
,' Oregon 0 O 0 0 O
E; Lorain/EIyria 271 68 1.4
g _ CIeveIand NA 5,738 117.7 1,752 4,506
;, Akron 10,450 1,062 8.0
1 Erie, PA NA NA
" SUB TOTAL 37,763 430
LAKE ONTARIO
Buffalo 26,200 8,400 66.2 2,609 3,721
Tonawanda/N. Tonawanda 1,929 NA 3 118 179
Niagara FaIIs 6,600 NA 11.0 432 746
Rochester 23,400 1,900 17.9
Oswego 445 1,096 14.1
Syracuse 6,827 1,660 22.0 288 2,342
7 SUB TOTAL 13,056 134.2
MG — Million 0.5. GaIIon MT — metric tons (tonnes)
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5. Non- Conventional Contaminants in C80
Limited data is avai1ab1e on the toxic and non—conventiona1 parameter
cont
ents
of c
ombi
ned
sewe
r ov
erf1
ows.
The
qua1
ity
of c
ombi
ned
sewe
r
over
f1ow
s,
howe
ver,
wi11
be c
hara
cter
isti
c of
the
di1u
te c
ombi
ned
sewa
ge a
t
the
time
of t
he o
verf
1ow
and,
ther
efor
e, r
e1at
ed t
o th
e se
rvic
ed a
rea.
If t
he
comb
ined
sewa
ge c
onta
ins
sign
ific
ant
stre
et s
urfa
ce r
unof
f, o
ne c
ou1d
anti
cipa
te a
n in
crea
se
in 1
ead,
cadm
ium
and
othe
r au
tomo
biTe
re1a
ted
cont
amin
ants
.
Simi
1ar1
y, r
unof
f fr
om 1
awn
area
s ma
y co
ntai
n si
gnif
ican
t
conc
entr
atio
ns o
f pe
stic
ides
.
Meta
1s a
re g
ener
a11y
remo
ved
in t
he s
ewag
e
trea
tmen
t p1
ant
thro
ugh
prec
ipit
atio
n an
d ad
sorp
tion
onto
prim
ary
and
wast
e
acti
vate
d s1
udge
s; o
rgan
ics
are
redu
ced
thro
ugh
vari
ous
proc
esse
s in
c1ud
ing
adso
rpti
on,
bio1
ogic
a1 d
egra
dati
on,
vo1a
ti1i
zati
on,
etc.
In c
ombi
ned
sewe
r
overf1ows, however, these compounds wi11 pass directy into receiving waters.
Marsa1ek (1978) monitored runoff from two urban test catchments for P085
and
org
ano
ch1
ori
ne
pes
tic
ide
s.
Wet
wea
the
r f
1ow
s i
n t
he
com
bin
ed
sew
age
cont
aine
d an
aver
age
of 0
.03
pg/L
PCBs
as c
ompa
red
to 0
.075
ug/L
in t
he
sam
e s
ewe
r
und
er d
ry
wea
the
r f
1ow
s.
The
mea
n c
onc
ent
rat
ion
of
se1
ect
ed
pesticides was a1so 0.03 pg/L in the wet weather f1ow.
U.S
.
EPA
(19
83)
con
duc
ted
a 0
50
pi1
ot-
sca
1e
stu
dy
to
est
ima
te
the
amo
unt
of p
rior
ity
po11
utan
ts
in 0
505
and
to e
stab
1ish
crit
eria
for
cond
ucti
ng
fu11
—sca
1e s
tudi
es.
Resu
1ts
from
six
stor
m ev
ents
samp
1ed
(thr
ee i
n Br
ookl
yn,
New York and three in Newark, New Jersey) identified meta1s at the highest
concentrations in the wet weather combined sewer f1ow (CSF), combined sewer
oVerf1ow (050) and runoff samp1es.
Lead, zinc and copper were the most preva1ent po11utants detected. Lead
concentrations ranged from 1,240 pg/L to 55 ug/L in runoff samp1es and
fran 920 pg/L to 80 pg/L in CSF and 080 samp1es; zinc concentrations
ranged fromm 637 ug/L to 150 pg/L in runoff samp1es and from 1,000 ug/L
to 166 pg/L in CSF and 050 samp1es; and copper ranged from 209 pg/L to 28
ug/L
in r
unof
f sa
mp1e
s an
d 45
3 pg
/L t
o 36
pg/L
in C
SF a
nd 0
50 s
amp1
es.
A11
thre
e po
11ut
ants
demo
nstr
ated
defi
nite
di1u
tion
or f
irst
f1us
h pa
tter
ns
(higher concentrations during the initia1 phase of the storm event fo11owed by
a di
1uti
on e
ffec
t as
the
stor
m pr
ogre
ssed
) in
both
runo
ff s
amp1
es a
nd 0
50
samp1es.
Zinc (70 ug/L) and cyanide (54 pg/L) were the priority po11utants
pres
ent
at t
he h
ighe
st c
once
ntra
tion
in p
reci
pati
on s
amp1
es.
The
majo
rity
of
othe
r po
11ut
ants
were
not
dete
cted
abov
e th
eir
ana1
ytic
a1
dete
ctio
n 1i
mit
in
the rainfa11 samp1es.
 Aci
d e
xtr
act
ab1
e o
rga
nic
s a
nd
pes
tic
ide
s w
ere
not
det
ect
ed
at
a11
in
Broo
klyn
and
on1y
spor
adic
a11y
dete
cted
abov
e th
e an
a1yt
ica1
dete
ctio
n 1i
mit
(a c
ombi
ned
tota
1 of
13 o
ccur
renc
es)
in N
ewar
k.
Base
-neu
tra1
comp
ound
s we
re
dete
cted
s1ig
ht1y
more
ofte
n th
an p
esti
cide
s an
d ac
id e
xtra
ctab
1e o
rgan
ics,
a1th
ough
not
in a
ny o
bser
vab1
e pa
tter
n.
Bis(
2-et
hy1h
exy1
)pht
ha1a
te w
as t
he
base-neutra1 compound detected at the highest average concentration in both
C50 and runoff samp1es.
Vo1ati1e organic compounds were occasiona11y detected in runoff and C50
samp1es in Newark. Ch1oroform, trich1orof1uoromethane (de1isted as a priority
toxic po11utant recently), and methy1ene ch1oride were the compounds detected
at the highest concentrations. Trich10roethy1ene and
1,1,2,2-tetrach1oroethene were consistent1ydetected in the CSO, but not in
the runoff in Brook1yn.
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Guidelines for Evaluation
of Combined Sewer Overflow Control Needs
Introduction
The
CSO
Tas
k F
orc
e i
n t
he
Div
isi
on
of
Wat
er
Pol
lut
ion
Con
tro
l w
as
established to evaulate and revise the existing design guidelines for
combined sewer overflow (CSO) control.
The Task Force reviewed the EPA-Indiana Design Guides of 1979,
and
als
o r
evi
ewe
d a
pro
pos
al
by
a c
ons
ult
ing
fir
m a
nd
the
EPA
rec
omm
end
ati
ons
for CSO planning by 208 agencies.
In view of the complexity and considerable cost of C80 studies,
the
Tas
k F
orc
e's
obj
ect
ivi
es
wer
e t
o s
imp
lif
y t
he
stu
dy
as
muc
h a
s p
oss
ibl
e
and to recommend economic and practical approaches.
Aft
er
rev
iew
ing
man
y b
ack
gro
und
rep
ort
s,
the
Tas
k F
orc
e r
eco
mme
nds
an approach containing the following two principal features:
1. Two-Phased Study
In
ord
er
to
scr
een
out
unn
ece
ssa
ry
fie
ld
inv
est
iga
tio
n,
a t
wo-
pha
sed
stu
dy
is
ess
ent
ial
.
In
Pha
se
I,
the
stu
dy
wil
l b
e c
ond
uct
ed
mai
nly
wit
h t
he
ava
ila
ble
inf
orm
ati
on
for
a d
esk
-to
p s
tre
am
ana
lys
is.
Onl
y
whe
n th
e r
esu
lts
of
the
Pha
se
I s
tud
y s
ugg
est
s a
pos
sib
ili
ty
of
sig
nif
ica
nt
str
eam
pol
lut
ion
sho
uld
a P
has
e I
I
stu
dy
be
con
sid
ere
d.
The
Pha
se
II
eff
ort
wil
l
inv
olv
e e
xte
nsi
ve
fie
ld
sam
pli
ng
and
ens
uin
g
ana
lys
is
of
tim
e-v
ari
abl
e
str
eam
wat
er
models.
To
ass
ist
pla
nne
rs
and
des
ign
ers
on
the
Pha
se
I s
tud
y,
thi
s
guideline includes pertinent design data.
2. C80 Disinfection
Di
si
nf
ec
ti
on
of
C5
0
is
ne
ce
ss
ar
y
in
or
de
r
to
me
et
ba
ct
er
ia
l
wa
te
r
qua
lit
y
sta
nda
rds
.
How
eve
r,
in
som
e
str
etc
hes
of
str
eam
s,
the
re
may
be
lit
tle
ben
efi
t
fro
m €
80
dis
inf
ect
ion
if
the
str
eam
is
not
fre
que
ntl
y
use
d
for
swi
mmi
ng
or
oth
er
wat
er
con
tac
t
spo
rts
.
Als
o,
if
the
str
eam
has
abu
nda
nt
gam
e
fis
h,
the
dis
inf
ect
ion
by
use
of
chl
ori
ne
cou
ld
adv
ers
ely
aff
ect
the
fis
h
pop
ula
tio
n.
In
su
ch
ca
se
s,
de
-c
hl
or
in
at
io
n
or
ot
he
r
ty
pe
of
di
si
nf
ec
ti
on
sh
ou
ld
be considered.
Th
e
Ta
sk
Fo
rc
e
be
li
ev
es
CS
O
di
si
nf
ec
ti
on
fo
r
pr
ot
ec
ti
on
of
pu
bl
ic
wa
te
r
su
pp
ly
is
no
t
a
ve
ry
cr
it
ic
al
is
su
e
si
nc
e
su
rf
ac
e
wa
te
r
fo
r
wa
te
r
su
pp
ly
wi
ll
be
tr
ea
te
d
an
d
di
si
nf
ec
te
d
pr
io
r
to
di
st
ri
bu
ti
on
.
Th
e
be
ne
fi
t
of
C8
0
di
si
nf
ec
ti
on
fo
r
wa
te
r
su
pp
ly
so
ur
ce
s
do
wn
st
re
am
is
of
qu
es
ti
on
ab
le
na
tu
re
,
an
d
we
pr
op
os
e
to
de
fe
r
wa
te
r
su
pp
ly
considerations for a future time.
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ii.
(a)
factors such as imperviousness of land, soil type,
topography, season of a year, antecedent rainfall, and
duration and intensity of rainfall.
If reasonable assumptions are made, "c" can be estimated
based on the surface imperviousness, soil type and
surface slopes. The degree of surface imperviousness
can be estimated via the land use type as shown in
Appendix I or by the population density similar to data
shown in Appendix II.
Once the degree of imperviousness is determined, one
can use the curves in Appendix III to determine the "c"
at the estimated condition of imperviousness, slope,
and soil.
Another approach is to use the data in Appendix IV to
directly estimate "c" based on the land use type.
A basin average "c" can be calculated based on the
weight average of "c." Appendices I, II, III, and & IV
are attached.
Some sewer system study results generated during 1/1
and SSES surveys, may be useful in the determination of
runoff coefficients. Inflow determination made in the
sewer studywould provide a means of checking estimated
runoff coefficient against measured values.
Determination of Design Storm Intensity for D.0. Analysis
Selection of a design storm intensity will dictate not
only the pollution load to a stream, but also the size
of C80 control facilites. A CSO control facility
designed to operate full only once in several years
would obviously be considered excessive. The cost
benefit consideration greatly affects the design storm
selection.
Background
In an EPA funded study, (MCD-48C), the investigators
recommended the use of 90% storm, or a storm which will
be exceeded (in volume of runoff) 10% of the time out
of a year. This, obviously, is in variance with the
concept of flood control or storm sewer design in which
once-in-IOO year or once-in-ten year storm is selected.
If one compares the disasterous impact of flood against
relatively less serious impact of D.0. depression, the
selection of 90% design storm may be justified. It is
estimated that the selection of 90% design storm may
lead to twice a year violations of the stream D.0.
criteria since not every overflow will lead to the
-148-
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sh
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ld
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eq
ua
te
d
to
the
ra
in
fa
ll
du
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ti
on
at
wh
ic
h
ti
me
th
e
pe
ak
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pa
ct
of
ov
er
fl
ow
ca
n
oc
cu
r.
Th
e
ti
me
of
co
nc
en
tr
at
io
n
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e
su
m
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th
e
ov
er
la
nd
fl
ow
ti
me
,
th
e
fl
ow
ti
me
in
st
re
et
s
an
d
gu
tt
er
s,
an
d
th
e
fl
ow
ti
me
in
se
we
rs
.
Th
e
ti
me
of
ov
er
la
nd
fl
ow
,
an
d
th
e
fl
ow
ti
me
in
st
re
et
s
an
d
gu
tt
er
s
ca
n
be
es
ti
ma
te
d
by
th
e
me
th
od
pr
op
os
ed
on
pa
ge
s
20
-1
1
an
d
20
-1
2
in
"H
an
db
oo
k
of
Ap
pl
ie
d
Hy
dr
ol
og
y,
"
V.
T.
Ch
ow
,
19
64
Ed
it
io
n
(s
ee
Ap
pe
nd
ix
XI
).
Th
e
ti
me
of
co
nc
en
ta
ti
on
in
se
we
r
ca
n
be
ca
lc
ul
at
ed
ba
se
d
on
th
e
av
er
ag
e
fl
ow
ve
lo
ci
ty
de
ri
ve
d
by use of the Manning equation.
An
ex
am
pl
e
of
ca
lc
ul
at
io
n
fo
r
de
si
gn
ra
in
fa
ll
in
te
ns
it
y
is
sh
ow
n
follows:
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XY
Z
-
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d
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D
Drainage area--10 acres
Ti
me
of
co
ll
ec
ti
on
--
1.
5
hr
s
(d
es
ig
n
du
ra
ti
on
of
ra
in
fa
ll
)
Fr
eq
ue
nc
y
of
ra
in
fa
ll
--
on
ce
in
0.
25
ye
ar
(r
ec
om
me
nd
ed
)
Co
rr
ec
ti
on
fa
ct
or
fo
r
lo
ca
ti
on
(Z
on
e
D)
--
+9
%
De
pt
h
of
ra
in
fa
ll
-~
0
96
in
ch
es
fr
om
Ap
pe
nd
ix
VA
(by interpolation)
St
or
m
in
te
ns
it
y
0.
96
in
ch
es
=
0.
64
in
ch
es
/h
rs
1.5 hrs
Ad
ju
st
me
nt
fo
r
lo
ca
ti
on
fo
r
Zo
ne
D,
+9
%
(S
ee
Ap
pe
nd
ix
V-
B)
de
si
gn
in
te
ns
it
y
=
0.
64
in
ch
/h
r
x
(1
.0
+0
.0
9)
= 0.70 inch/hr
An
al
te
rn
at
iv
e
ap
pr
oa
ch
to
th
e
ab
ov
e,
i.
e.
th
e
us
e
of
lo
ng
te
rm
ra
in
fa
ll
da
ta
ne
ar
th
e
su
bj
ec
t
ar
ea
to
co
ns
tr
uc
t
lo
ca
li
ze
d
ra
in
fa
ll
-d
ur
at
io
n-
de
pt
h
cu
rv
es
,
wo
ul
d
be
ac
ce
pt
ab
le
.
It
is
mo
re
ac
cu
ra
te
bu
t
mo
re
ti
me
co
ns
um
in
g
co
mp
ar
ed
to
th
e
us
e
of
cu
rv
es
in
Ap
pe
nd
ix
V-
A.
Th
e
co
ns
ul
ta
nt
sh
ou
ld
ev
al
ua
te
th
e
fe
as
ib
il
it
y
an
d
co
st
ef
fe
ct
iv
en
es
s
of
th
e
la
tt
er
ap
pr
oa
ch
be
fo
re
ma
ki
ng
a
de
ci
si
on
.
ii
i.
De
si
gn
Ra
in
fa
ll
In
te
ns
it
y
fo
r
Di
si
nf
ec
ti
on
An
al
ys
is
As
di
sc
us
se
d
in
It
em
7
(p
ag
e
9)
,
th
e
co
st
-b
en
ef
it
an
al
ys
is
wi
l
l
le
ad
to
th
e
s
e
l
e
c
t
i
o
n
of
a
d
e
s
i
g
n
st
or
m.
If
th
e
s
e
l
e
ct
e
d
d
e
s
i
g
n
s
t
o
r
m
on
th
e
ba
si
s
of
d
i
s
i
n
f
e
c
t
i
o
n
is
in
va
r
i
a
n
c
e
wi
th
th
e
de
si
gn
st
or
m
us
ed
in
th
e
D.
O.
an
al
ys
is
(o
nc
e
in
th
re
e
m
o
n
t
h
st
or
m)
th
e
h
i
g
h
e
r
va
l
ue
of
i
n
t
e
n
s
i
t
y
sh
ou
ld
pr
ev
ai
l,
an
d
th
is
m
a
y
re
qu
ir
e
re
-e
va
lu
at
io
n.
Fo
r
ex
am
pl
e:
Case A
D
e
s
i
g
n
st
or
m
fo
r
D.
O.
a
n
a
l
ys
i
s
-
-
0
.
6
4
i
n
c
h
/
h
r
(
o
n
c
e
in
3
m
o
n
t
h
s
t
o
r
m
)
D
e
s
i
g
n
st
or
m
fo
r
d
i
s
i
n
f
e
c
t
i
o
n
-
-
0
.
4
5
i
n
c
h
/
h
r
(once in 2 month storm)
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I
 Upstream Flow Rate
For the formulation of a steady state stream model, one
needs to know the flow upstream of a C80 discharge point.
Three options can be Considered:
a. a seven day, one-in-ten year low flow
b. an arithmetic average flow in summer months
c. an annual average flow '-
The selections of either (a) or (c) are not in consonant
with the selection of the 3 month storm, and we believe
option (b) is the most realistic approach. It is, therefore, ,
recommended to use the average flow of July through October
using at least five years stream data if data are available.
Otherwise, the flow upstream in dry months may be estimated ‘
using data from adjacent areas.
Non-point Source Loads l
 
The stream D.O. analysis during storm periods should include V
consideration of non-point source (NPS) organic loadings.
This is to confirm that the control of organic loading from
point sources alone is sufficient to reduce the D.0. violation K‘
\
‘
A
'
I
.
-
downstream. If the impact of NPS loading is as significant
as that of 030, one should re-evaluate the C50 control
strategy. Two areas of non-point source contribution can be
considered: 1) rural origin, and 2) urban origin.
\
\
.
The non-point source runoff from rural areas includes runoff )
from agricultural, silvicultural, and mining activities. H
Available information on the quality of rural runoff is very ‘~
scarce. In view of the relative magnitude of flow, one can ,"
expect significant impact to stream D.O. due to such a flow 33/
in certain situations. ‘57
Nonpoint source runoff of urban origin is the surface runoff
from areas with separate sanitary sewer or with no sewarage
system. A recent study by the U.S. EPA indicated that the
urban NPS runoff contained large quantities of oxygen consuming ¢
matter which significantly affected D.0. balance downstream.
(i)
Rur
al
NPS
Loa
din
g
in
Once the flow rate upstream is determined as in Item 4
above, the quantity or organic loading from a rural NPS can
be defined by determining the expected BOD concentration.
As to the downstream loads, the loading from NPS should be
considered when a significant flow from tributaries (downstream)
is expected, for Phase I. One can consider a flow rate in
excess of 20% of the C80 flow significant. The flow rate
from a tributary can be calculated based on the area of the
tributary and the flow rate/acre of the upstream flow.
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 a)
b)
C)
. d)
.\ e)
f)
5,
 
/’ II.
1.
A
st
re
am
re
ac
h
sh
ou
ld
be
di
vi
de
d
in
ac
co
rd
an
ce
wi
th
th
e
va
ri
at
io
n
of
st
re
am
hy
dr
au
li
c
ch
ar
ac
te
ri
st
ic
s
(s
lo
pe
,
velocity, shape, etc.), and
2.
Tw
o
ad
ja
ce
nt
CS
O
di
sc
ha
rg
e
po
in
ts
ma
y
be
gr
ou
pe
d
to
ge
th
er
as
on
e
di
sc
ha
rg
e
if
th
e
va
ri
at
io
n
of
st
re
am
D0
do
wn
st
re
am
of
th
e
tw
o
CS
O d
is
ch
ar
ge
po
in
ts
is
in
si
gn
if
ic
an
t
(l
es
s
th
an
1.
0
mg
/l
)
an
d/
or
if
th
e
se
pa
ra
ti
on
di
st
an
ce
be
tw
ee
n
th
e
tw
o
di
sc
ha
rg
e
po
in
ts
is
ap
pr
ox
im
at
el
y
1.
0
mi
le
or
le
ss
.
Th
e
ne
w
di
sc
ha
rg
e
lo
ad
sh
ou
ld
be
th
e
su
m
of
th
e
two separate CSO discharges.
Fo
r
si
mp
li
ci
ty
of
an
al
ys
is
,
Ph
as
e
I
st
ud
y
sh
ou
ld
ne
gl
ec
t
th
e
ti
me
va
ri
at
io
n
of
lo
ad
in
g
an
d
th
e
ef
fe
ct
of
lo
ng
it
ud
in
al
at
te
nu
at
io
n
of
a
pe
ak
lo
ad
du
e
to
di
sp
er
si
on
ev
en
th
ou
gh
th
is
ap
pr
oa
ch
wi
ll
re
su
lt
in
th
e
ov
er
-e
st
im
at
io
n
of
th
e
im
pa
ct
of
th
e
C8
0
lo
ad
s.
Fo
r
D0
of
th
e
up
st
re
am
fl
ow
,
90
%
sa
tu
ra
ti
on
va
lu
e
at
th
e
se
le
ct
ed
te
mp
er
at
ur
e
ma
y
be
us
ed
.
On
ce
th
e
D.
O.
mo
de
l
is
es
ta
bl
is
he
d,
th
e
de
fi
ci
t
of
D.
0.
re
la
ti
ve
to
th
e
mi
ni
mu
m
re
qu
ir
ed
D.
O.
at
th
e
cr
it
ic
al
po
in
t
ca
n
be
ca
lc
ul
at
ed
wh
ic
h
wi
ll
in
di
ca
te
th
e
de
gr
ee
of
ad
ve
rs
e
im
pa
ct
of
C8
0
lo
ad
s.
In
Vi
ew
of
st
oc
ha
st
ic
na
tu
re
of
da
ta
us
ed
fo
r
th
e
Ph
as
e
I
st
ud
y,
we
be
li
ev
e
th
e
de
te
rm
in
at
io
n
to
pr
oc
ee
d
to
th
e
Ph
as
e
II
st
ud
y
sh
ou
ld
be
ma
de
on
ly
if
th
e
mi
ni
mu
m
D.
0.
is
pr
oj
ec
te
d
to
be
si
gn
if
ic
an
tl
y
lo
we
r
th
an
th
e
re
qu
ir
ed
av
er
ag
e
st
re
am
D.
0.
We
,
th
er
ef
or
e,
pr
op
os
e
to
us
e
th
e
fo
ll
ow
in
g
as
a
ya
rd
st
ic
k:
St
re
am
Mi
ni
mu
m
D.
0.
Ac
ti
on
Re
co
mm
en
de
d
4.
0
mg
/l
or
gr
ea
te
r
no
ac
ti
on
3.
0
to
4.
0
mg
/l
Pr
oc
ee
d
to
th
e
sc
re
en
in
g
pr
oc
ed
ur
e
be
lo
w
on
ly
if
an
incidence of adverse
im
pa
ct
(s
uc
h
as
fi
sh
ki
ll
)
is
documented.
pr
oc
ee
d
to
th
e
sc
re
en
in
g
pr
oc
ed
ur
e
below.
3.0 mg/l or lower
An
al
ys
is
fo
r
th
e
Ne
ed
of
C8
0
Di
si
nf
ec
ti
on
 
As
no
te
d
on
pa
ge
1,
va
ri
ou
s
fa
ct
or
s
sh
ou
ld
be
co
ns
id
er
ed
fo
r
de
te
rm
in
at
io
n
of
th
e
ne
ed
of
C8
0
di
si
nf
ec
ti
on
,
as
fo
ll
ow
s:
stream uses
size of storm
ba
ct
er
ia
l
di
e-
aw
ay
an
d
di
lu
ti
on
si
ze
of
to
wn
an
d
co
st
of
d
i
s
i
n
f
e
c
t
i
o
n
f
a
c
i
l
i
t
i
e
s
ty
pe
of
aq
ua
ti
c
li
fe
in
st
re
am
ty
pe
of
di
si
nf
ec
ti
on
fa
ci
li
ti
es
an
d
th
ei
r
op
er
at
io
na
l
re
li
ab
il
it
y.
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 of
peo
ple
exp
ect
ed
to
swi
m,
can
be
est
ima
ted
by
com
par
ing
wit
h t
he
siz
e o
f
stor
m tr
eate
d fo
r di
sinf
ecti
on.
An E
PA p
ubli
cati
on s
howe
d an
exam
ple
of
suc
h a
n a
ppr
oac
h a
s r
epr
odu
ced
in
App
end
ix
VII
I.
Thi
s a
ppr
oac
h a
llo
ws
one
to
com
par
e t
he
ben
efi
t o
f C
80
dis
inf
ect
ion
wit
h t
he
cos
t o
f t
rea
tme
nt.
The
qua
nti
ty
of
ove
rfl
ow
can
be
cal
cul
ate
d
usi
ngt
he
met
hod
of
ite
m I
-B
usi
ng
various frequency storms as shown in Appendix V-A.
Whe
n a
lak
e o
r s
tre
am
is
a k
now
n h
abi
tat
of
col
d w
ate
r f
ish
or
gam
e f
ish
, c
ont
rol
of
tox
ic
res
idu
e (
res
idu
al
chl
ori
ne)
is
nec
ess
ary
.
The
resi
dual
chlo
rine
cont
rol
will
enta
il d
echl
orin
atio
n us
uall
y ac
comp
anie
d
with flow matching and automatic analysis of residual chlorine. Such
faci
liti
es w
ill
not
only
add
to t
he c
ost
of o
pera
tion
, b
ut a
lso
will
tax
the skill level of the operators.
The decision to proceed with C80 disinfection, therefore, should
be based on the quantitative and qualitative data obtained from the foregoing
analysis.
III. Cost Analysis for CSO Treatment
 
Based on the preliminary analysis of C80 impact, the required
degree of treatment should be estimated. By trial-and-error
method, the degree of BOD reduction for the C80 in order to
maintain minimum D.O. should be calculated. Disinfection will be
straight forward. A rough estimate of the cost of BOD reduction
and effluent disinfection should, then be made. Publications
such as I/A Design Manual prepared by the U.S. EPA will provide
the cost of construction, 0 & M and total annual cost.
IV. Screening for the Phase II Study
In view of the considerable effort needed to conduct Phase II
study of C80, it should be undertaken only when its needs are
discussed at the public hearings. Such a meeting should be
attended not only by residents of the Town where the C80 is
originated, but also by residents downstream who may be using the
down
stre
am f
or r
ecre
atio
nal
purp
oses
.
At t
he m
eeti
ng,
the
cons
ulta
nt
should present at least the following data:
3. Frequency of storm used.
b. Number of additional days stream can be used due to the C80
disinfection and the annual cost of disinfection.
c. Number of additional days downstream D.O. will be above the
required criteriadue to the C80 treatment and its impact
(qualitative) on aquatic life and the annual cost of BOD
reduction.
d. The estimated cost of Phase II study.
In presenting the data obtained by the Phase I study, it is recommended
to review and relay the preliminary finding by the National Urban
Runoff Program dated January 11, 1982. A section or general discussion
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‘
 Phase II Study Guidelines
I. Introduction
A complete CSO Phase II study shall consist of field surveys and
detailed analyses of the hydrographs and pollutographs as modified at each
step by the service area, sewer, storage and treatment systems, as well as
receiving streams. CSO management alternatives shall be devised based on
long-term continuous rainfall records or based upon specified design storm
events. The level of effort, or sophistication of the modeling analyses
shall be commensurate with the size ofthe community, the magnitude of the
pollution problem, and the degree of complexity of the total system.
For municipalities with a population of 100,000 or more, continuous
1
rainf
all
input
and s
imula
tions
on th
e co
mplet
e sys
tems
are p
refer
red.
When
I
disc
rete
desi
gn s
torm
appr
oach
is u
sed,
at l
east
four
stor
m ev
ents
shal
l be
used.
H
Due
to th
e var
iety
of th
e mod
eling
probl
ems
antic
ipate
d, n
o
t,
rest
rict
ions
will
be p
lace
d on
the
sele
ctio
n of
the
comp
uter
mode
l pr
ogra
ms.
Comm
only
used
prog
rams
such
as S
WMM,
STOR
M, C
SPSS
, an
d ot
hers
may
be u
sed
or modified as needed.
Pha
se
II
stu
dy
is
a c
ont
inu
ati
on
of
Pha
se
I s
tudy
.
If
the
res
ult
s
of
Pha
se
I s
tud
y i
ndi
cat
e t
hat
the
re
may
not
be
a p
rob
lem
of
low
D.0.
in
E‘
the
stre
am b
ut
mayb
e a
prob
lem
of b
acte
rial
wate
r qu
alit
y, P
hase
II s
tudy
I —
shou
ld b
e co
ncen
trat
ed o
n th
e ba
cter
ial
surv
ey a
nd a
naly
sis,
not
on t
he
‘§ \ BOD5 and D.0. study, and vice versa.
4
In
the
str
eam
ana
lys
is,
the
min
imu
m D
.O.
of
4.0
mg/
l s
hou
ld
be
3’«
mai
nta
ine
d,
not
3.0
mg/
l m
ent
ion
ed
in
Pag
e 9
.
The
lat
ter
D.0
. w
as
sug
ges
ted
in
Pha
se
I o
nly
to
be
use
d f
or
scr
een
ing
pur
pos
e w
her
e a
ll
the
dat
a u
sed
are of stochastic in nature, not field obtained.
;,
‘
The
ana
lys
is
of
dis
inf
ect
ion
nee
d s
hou
ld
be
sim
ila
r t
o t
hat
in
h \
Pha
se
I e
xce
pt
tha
t t
he
dat
a u
sed
wil
l b
e b
ase
d o
n t
he
fie
ld
sam
pli
ng.
The
1
fie
ld
sur
vey
wil
l a
llo
w e
sta
bli
shm
ent
of
the
bac
ter
ial
con
cen
tra
tio
n o
f C
80
/
and
the
rat
e o
f d
ie-
awa
y i
n s
tre
am
at
the
par
tic
ula
r l
oca
tio
n.
A
ser
ies
of
mod
el
des
ign
(or
def
aul
t)
val
ues
are
rec
omm
end
ed
in
var
iou
s
sec
tio
ns
in
the
gui
del
ine
s.
How
eve
r,
fie
ld
mea
sur
eme
nts
are
pre
fer
red
whenever available.
11. C80 Service Area Characteristics
 
Bas
ic
inf
orm
ati
on
nee
ded
to
det
erm
ine
the
sto
rm
hyd
rog
rap
hs
and
pollutographs at inlets are as follows:
J
I
1.
Ser
vic
e a
rea
dra
ina
ge
bou
nda
rie
s.
3. 2. Subcatchment dimensions and slopes.
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V. Storm Characteristics
 
1.
For
mun
ici
pal
iti
es
wit
h
a p
opu
lat
ion
of
les
s
tha
n
100
,00
0,
fou
r
dis
cre
te
rai
nfa
ll
eve
nts
may
be
use
d.
The
sto
rm
fre
que
ncy
to
be
con
sid
ere
d
are
:
onc
e
in
one
mon
th,
onc
e
in
3 m
ont
h,
onc
e
a y
ear
,
and
onc
e
in
5 y
ear
.
A r
eas
ona
ble
sha
pe
of
the
hyd
rog
rap
h s
hou
ld
be
sel
ect
ed
dep
end
ent
upo
n t
he
obs
erv
ed
loc
al
rai
nfa
ll
pat
ter
n.
If
uni
for
m d
ist
rib
uti
on
is
sel
ect
ed,
the
rai
nfa
ll
int
ens
iti
es
may
be
cal
cul
ate
d b
y
met
hod
s
sho
wn
in
Pha
se
I s
tud
y
using Appendices V-A and V-B.
2.
For
per
vio
us
are
as,
rai
nfa
ll
los
ses
due
to
inf
ilt
rat
ion
may
be
computed by Horton's equation as follows:
I = Io + (I - I ) exp (-kt)
I = infiltration rate at time t, inch/hr
I = initial infiltration rate, inch/hr
Io = ultimate infiltration rate, inch/hr
E = recession constant, l/hr
t = time in hour
In
ord
er
to
det
erm
ine
the
Hor
ton
's
inf
ilt
rat
ion
par
ame
ter
s (
lo,
I ,
and
k) s
ome
soil
test
s ma
y be
nece
ssar
y.
The
valu
es
of I
and
k ar
e
fun
cti
on
of
soi
l c
har
act
eri
sti
cs,
and
Soi
l C
ons
erv
ati
on
Ser
vig
e o
r I
ndi
ana
Sta
te
Dep
art
men
t o
f N
atu
ral
Res
our
es
may
hav
e i
nfo
rma
tio
n i
n t
he
sel
ect
ion
of
pro
per
val
ues
.
(Fo
r a
ddi
tio
nal
inf
orm
ati
on,
see
pag
e 5
6,
"St
orm
wat
er
Management," by M. P. Wanielista, Ann Arbor Science, 1978.)
3.
For
mun
ici
pal
iti
es
wit
h a
pop
ula
tio
n o
f m
ore
tha
n 1
00,
000
, c
ont
inu
ous
sim
ula
tio
n b
ase
d o
n 5
to
10
yea
rs
rai
nfa
ll
and
/or
run
off
rec
ord
s a
re
pre
fer
red
in t
he s
tudy
of m
anag
emen
t al
tern
ativ
es.
v
4.
Stor
m ru
noff
qual
ity
shou
ld b
e ba
sed
on f
ield
samp
ling
at e
ach
representative land use area taken during storm events.
5.
Inf
ilt
rat
ion
/in
flo
w t
o t
he
the
col
lec
tio
n s
yst
em
sho
uld
be
est
ima
ted
and taken into account.
VI. Receiving Stream
The following procedures are recommended.
1.
Cont
act
Indi
ana
Stat
e Bo
ard
of H
ealt
h to
iden
tify
wate
r us
es a
nd
latest water quality standards.
2.
Iden
tify
ing
all
poin
t so
urce
s,
incl
udin
g he
adwa
ter,
trib
utar
ies,
municipal and industrial dischargers.
3. The revised Streeter-Phelps equation shall be used to determine
instream BOD, NH3-N, DO concentrations and shall include at least:
a. Carbonaceous deoxygenation rate (K1)
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VIII. CSO Control Alternatives
 
The
con
tro
l m
eth
od
of
CSO
can
be
div
ide
d i
nto
thr
ee
cat
ego
rie
s,
the
sou
rce
con
tro
l,
flo
w m
ana
gem
ent
or
tre
atm
ent
.
The
sou
rce
con
tro
l
met
hod
s
inc
lud
e
str
eet
cle
ani
ng,
sew
er
flu
shi
ng,
and
cat
ch
bas
in
cle
ani
ng.
How
eve
r,
it
is
ver
y
dif
fic
ult
to
pre
dic
t
the
ir
eff
ica
cy
and
exp
ect
ed
res
ult
s.
We
sho
uld
,
the
ref
ore
,
con
sid
er
the
se
app
roa
che
s
as
a p
art
of
rou
tin
e
Sew
er
mai
nte
nan
ce
and
may
not
inc
lud
e t
hem
as
par
t
of
CSO
con
tro
l m
eas
ure
s.
Fo
r
pr
ac
ti
ca
l
co
nt
ro
l
of
CSO
,
th
e
fo
ll
ow
in
g
me
th
od
s
ca
n
be
co
ns
id
er
ed
:
1. Flow management
a.
Sew
er
imp
rov
eme
nts
or
par
tia
l
sep
ara
tio
n
b. In-line storage (regulator control)
c.
Of
f-
li
ne
st
or
ag
e
(u
ps
tr
ea
m
st
or
ag
e
fo
r
at
te
nu
at
io
n)
d. Sewer flushing
2. Treatment
3. Sedimentation
b. Chemical addition
c. Screens
d. Biological treatment
e.
Sw
ir
l
an
d
he
li
ca
l
co
nc
en
tr
at
or
s
Tw
o
or
mo
re
of
th
e
ab
ov
e
me
th
od
s
ma
y
be
co
mb
in
ed
.
Al
so
,
so
me
of
th
e
ot
he
r
ne
w
an
d/
or
re
fi
ne
d
me
th
od
s
of
tr
ea
tm
en
t
co
ul
d
be
co
ns
id
er
ed
if
warranted.
IX. Selection of an Alternative
Th
e
se
le
ct
io
n
of
a
CS
O
tr
ea
tm
en
t
al
te
rn
at
iv
e
sh
ou
ld
be
ba
se
d
on
th
e
co
st
-b
en
ef
it
an
al
ys
is
.
At
a
gi
ve
n
CS
O
di
sc
ha
rg
e
po
in
t,
th
e
am
ou
nt
of
BO
D
to
be
re
mo
ve
d
an
d
th
e
vo
lu
me
of
CS
O
to
be
ha
nd
le
d
wi
ll
be
de
pe
nd
en
t
on
th
e
st
or
m
ev
en
t
(o
r
fr
eq
ue
nc
y)
se
le
ct
ed
.
Fo
r
ea
ch
fr
eq
ue
nc
y
st
or
m,
on
e
ca
n
de
te
rm
in
e
th
e
le
as
t
co
st
of
tr
ea
tm
en
t
fo
r
BO
D
re
du
ct
io
n,
di
si
nf
ec
ti
on
,
an
d/
or
vo
lu
me
st
or
ag
e.
Al
so
,
fo
r
ea
ch
st
or
m
ev
en
t,
on
e
ca
n
es
ti
ma
te
th
e
du
ra
ti
on
of
vi
ol
at
io
n
ex
ce
ed
in
g
th
e
es
ta
bl
is
he
d
wa
te
r
qu
al
it
y
st
an
da
rd
s.
Ba
se
d
on
th
es
e
an
al
ys
is
,
on
e
ca
n
co
ns
tr
uc
t
cr
ud
e
co
st
-b
en
ef
it
cu
rv
es
.
Or
,
th
e
be
ne
fi
t
an
al
ys
is
ca
n
fu
rt
he
r
be
re
fi
ne
d
by
re
la
ti
ng
nu
mb
er
of
D.
0.
vi
ol
at
io
n
(o
r
nu
mb
er
of
ba
ct
er
ia
l
qu
al
it
y
vi
ol
at
io
n)
to
th
e
mo
re
co
nc
re
te
be
ne
fi
t
su
ch
as
ex
pe
ct
ed
in
cr
ea
se
in
po
pu
la
ti
on
of
aq
ua
ti
c
li
fe
,
ex
pe
ct
ed
in
cr
ea
se
in
th
e
fi
sh
in
g
ma
n-
da
ys
,
th
e
ex
pe
ct
ed
nu
mb
er
of
sa
fe
sw
im
mi
ng
da
ys
,
th
e
ex
pe
ct
ed
in
cr
ea
se
in
th
e
nu
mb
er
of
sw
im
me
rs
an
d
an
y
ot
he
r
qu
an
ti
fi
ab
le
pa
ra
me
te
rs
.
O
n
c
e
r
e
a
s
o
n
a
b
l
e
c
o
s
t
-
b
e
n
e
f
i
t
c
ur
ve
s
a
r
e
e
s
t
a
b
l
i
s
h
e
d
,
t
h
e
d
e
c
i
s
i
o
n
ma
ke
r
co
ul
d
co
ns
id
er
th
e
kn
ee
of
th
e
cu
rv
e
(i
n
th
e
be
ne
fi
t-
co
st
pl
ot
s)
as
th
e
pr
im
ar
y
po
in
t
of
se
le
ct
io
n.
Ho
we
ve
r,
be
fo
re
th
e
fi
na
l
se
le
ct
io
n,
on
e
ne
ed
s
al
so
to
co
ns
id
er
th
e
in
ta
ng
ib
le
s
su
ch
as
th
e
po
te
nt
ia
l
fo
r
fu
tu
re
de
Ve
lo
pm
en
t
of
th
e
ar
ea
,
th
e
de
gr
ee
of
pu
bl
ic
co
nc
er
n,
av
ai
la
bi
li
ty
of
fu
nd
s
an
d
sk
il
le
d
m
a
n
p
o
we
r
fo
r
co
nt
in
ue
d
0
&
M,
an
d
ot
he
r
e
n
vi
r
o
n
m
e
n
t
a
l
factors.
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Appendix VII Average BOD5 data from 16 stations
(4-month period July through October for 5-year period ending
with 1980 RPT, or as many years as are available.)
 
Station Average BOD5 (mg/l)
BLW-53 1.48
ELL-7 3.395
EW-94 (no data for 1980) 2.69 (4 yrs.)*
KR-65 (no data for 1980) 2.46 (4 yrs.)
MC-17 (note 2) 1.83 (4 yrs.)
MS-lOO (data only for 1979) 3.825 (1 yr.)
MU-
25
(no
dat
a f
or
1976
)
2.01
(4
yrs
.)
SC-30 (note 3) 2.83
SJR-78 (note 4) 2.73 (4 yrs.)
SLT-ll (note 5) 1.68
STM
-33
(dat
a o
nly
for
1979
)
3.8
0 (
1 y
r.)
TR-6 2.35
WB-452 (data only for 1979 & 1980) 4.79 (2 yr.)
WG-
69
(no
dat
a f
or
198
0)
3.3
6 (
4 y
rs.
)
WHW-24 (note 6) 2.42
WR-
319
(no
te
7)
2.1
2
 
* Years of data available.
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 Figure 13.
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Relation Between Costs and Benefits.
(Data from Example in Table 6)
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Cost in s millions/Sq. Mi.
cal
l t
he
adv
isa
bil
ity
of
pu
rc
ha
si
ng
tha
t a
ddi
tio
nal
uni
t
int
o q
ues
tio
n.
Th
es
e a
re
fam
ili
ar
too
ls
in
ec
on
om
ic
ana
lys
is,
wh
en
the
the
ore
tic
al
op
ti
mu
m
lev
el
of
pro
-
duc
ti
on
(i.e
.,
pol
lut
ion
con
tro
l)
is
the
poi
nt
at
wh
ic
h
ma
rg
in
al
cos
t e
qua
ls
ma
rg
in
al
re
ve
nu
e (
i.e.
, b
ene
ﬁt)
.
Selection of Design Storm
During the early phases ofthe planning process.
rough costs were used to assist in selecting desired lev-
els ofbeneﬁt. Now, with more detailed information
available, the design storm can be selected more pre-
cisely and, moreover, the selection can be explained
andjustiﬁed. It may be that the initial choice has
proven to require expenditures beyond the knee ofthe
curve, and a more modest objective should be consid-
ered. On the other hand, ifthe ﬁrst selection proves to
be considerably bel0w the knee, the objective should
be reexamined to determine ifa higher level of control
would produce additional usable beneﬁt.
Reference
‘Rhett, J. T., "Program Requirement Memorandum,
No. PRM 75-34", Water Programs Operations,
US. EPA, December 3, 1976.
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 " Appendix X
Preliminary Results of the
National Urban Runoff Program”
Final Draft, January 11, 1982
by Water Planning Division
U.S. EPA
G
E
N
E
R
A
L
D
I
S
C
U
S
S
I
O
N
I
n
s
u
m
m
a
r
y
,
t
h
e
p
o
s
s
i
b
i
l
i
t
y
o
f
h
a
v
i
n
g
w
a
t
e
r
q
u
a
l
i
t
y
p
r
o
b
l
e
m
s
d
u
e
t
o
u
r
b
a
n
r
u
n
o
f
f
v
a
r
i
e
s
i
n
t
y
p
e
a
n
d
d
e
g
r
e
e
.
W
h
e
t
h
e
r
o
r
n
o
t
a
p
r
o
b
l
e
m
m
a
y
t
r
u
l
y
e
x
i
s
t
i
s
s
t
r
o
n
g
l
y
i
n
f
l
u
e
n
c
e
d
b
y
a
v
a
r
i
e
t
y
o
f
l
o
c
a
l
,
s
i
t
e
-
s
p
e
c
i
f
i
c
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
.
T
h
e
s
e
i
n
c
l
u
d
e
:
L
o
c
a
l
c
l
i
m
a
t
o
l
o
g
y
a
n
d
h
y
d
r
o
l
o
g
y
;
T
y
p
e
o
f
w
a
t
e
r
b
o
d
y
w
h
i
c
h
i
s
t
h
e
p
r
i
n
c
i
p
a
l
r
e
c
i
p
i
e
n
t
o
f
u
r
b
a
n
runoff;
T
h
e
p
a
r
t
i
c
u
l
a
r
b
e
n
e
f
i
c
i
a
l
u
s
e
d
e
s
i
r
e
d
;
a
n
d
L
o
c
a
l
a
t
t
i
t
u
d
e
s
,
r
e
s
o
u
r
c
e
s
,
v
a
l
u
e
s
-
-
e
s
p
e
c
i
a
l
l
y
v
a
l
u
e
s
a
s
a
p
p
l
i
e
d
s
p
e
c
i
f
i
c
a
l
l
y
t
o
i
n
d
i
v
i
d
u
a
l
w
a
t
e
r
b
o
d
i
e
s
i
n
a
n
a
r
e
a
.
T
h
e
N
U
R
P
s
c
r
e
e
n
i
n
g
a
n
a
l
y
s
i
s
t
o
d
a
t
e
s
u
g
g
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s
t
s
t
h
a
t
t
h
e
r
e
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r
e
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o
t
o
f
p
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a
c
e
s
w
h
e
r
e
u
r
b
a
n
r
u
n
o
f
f
i
s
u
n
l
i
k
e
l
y
t
o
r
e
s
u
l
t
i
n
p
r
o
b
l
e
m
s
(
q
u
a
n
t
i
f
i
a
b
l
e
p
r
o
b
l
e
m
s
r
e
f
l
e
c
t
e
d
i
n
s
t
a
n
d
a
r
d
s
v
i
o
l
a
t
i
o
n
s
o
r
u
s
e
i
m
p
a
i
r
m
e
n
t
)
.
T
h
e
s
a
m
e
s
c
r
e
e
n
i
n
g
a
n
a
l
y
s
i
s
a
l
s
o
s
u
g
g
e
s
t
s
t
h
a
t
t
h
e
r
e
s
h
o
u
l
d
b
e
a
s
i
g
n
i
f
i
c
a
n
t
n
u
m
b
e
r
o
f
l
o
c
a
t
i
o
n
s
w
h
e
r
e
u
r
b
a
n
r
u
n
o
f
f
c
o
u
l
d
t
h
e
o
r
e
t
i
c
a
l
l
y
r
e
s
u
l
t
i
n
t
h
e
o
c
c
u
r
r
e
n
c
e
o
f
a
q
u
a
n
t
i
-
f
i
a
b
l
e
p
r
o
b
l
e
m
.
S
o
m
e
s
u
c
h
“
p
o
s
s
i
b
i
l
i
t
i
e
s
o
f
p
r
o
b
l
e
m
s
i
t
u
a
t
i
o
n
s
"
w
o
u
l
d
h
a
v
e
t
o
b
e
d
i
s
c
o
u
n
t
e
d
o
n
t
h
e
b
a
s
i
s
o
f
a
c
t
u
a
l
b
e
n
e
f
i
c
i
a
l
u
s
e
.
F
o
r
e
x
a
m
p
l
e
,
“
p
r
o
-
b
l
e
m
s
”
b
a
s
e
d
o
n
d
r
i
n
k
i
n
g
w
a
t
e
r
s
t
a
n
d
a
r
d
s
n
o
t
b
e
i
n
g
m
e
t
a
r
e
n
o
t
,
i
n
f
a
c
t
,
p
r
o
-
b
l
e
m
s
i
f
t
h
e
r
e
c
e
i
v
i
n
g
w
a
t
e
r
i
s
n
o
t
u
s
e
d
a
s
a
d
r
i
n
k
i
n
g
w
a
t
e
r
s
o
u
r
c
e
.
L
o
c
a
l
a
t
t
i
t
u
d
e
s
o
r
a
l
t
e
r
n
a
t
i
v
e
s
c
o
u
l
d
f
u
r
t
h
e
r
r
e
d
u
c
e
a
t
h
e
o
r
e
t
i
c
a
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o
r
p
o
t
e
n
t
i
a
l
p
r
o
b
l
e
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o
t
h
e
c
a
t
e
g
o
r
y
o
f
n
o
p
r
o
b
l
e
m
f
r
o
m
a
p
r
a
c
t
i
c
a
l
s
t
a
n
d
p
o
i
n
t
.
W
e
a
r
e
u
n
a
b
l
e
,
a
t
t
h
i
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t
i
m
e
,
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o
e
s
t
i
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a
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e
t
h
e
p
r
o
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a
b
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e
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e
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t
i
v
e
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b
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c
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c
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i
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c
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d
e
t
e
r
m
i
n
a
t
i
o
n
.
A
t
t
h
i
s
t
i
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p
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o
m
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k
e
a
c
r
e
d
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b
l
e
g
e
n
e
r
a
l
i
z
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t
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o
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o
f
t
h
i
s
t
y
p
e
.
W
e
c
a
n
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h
o
w
e
v
e
r
,
o
f
f
e
r
s
o
m
e
r
a
t
h
e
r
s
w
e
e
p
i
n
g
g
e
n
e
r
a
l
i
z
a
t
i
o
n
s
t
h
a
t
w
i
l
l
b
e
t
r
u
e
m
o
r
e
o
f
t
e
n
t
h
a
n
n
o
t
.
l
u
g
w
a
t
e
r
q
u
a
l
i
t
y
_
i
m
p
a
c
t
o
f
u
r
b
a
n
r
u
n
o
f
f
w
i
l
l
b
e
g
r
e
a
t
e
s
t
i
n
s
m
a
l
l
u
r
b
a
g
.
i
m
p
o
u
n
d
:
m
e
n
t
s
,
e
s
p
e
c
i
a
l
l
y
t
h
E
E
E
”
W
i
t
H
_
n
o
_
6
t
h
e
r
i
n
f
T
U
E
H
t
f
l
o
w
s
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A
s
i
d
e
-
f
r
o
m
p
o
s
s
i
b
l
e
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mp
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nt
ro
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be
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ad
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ie
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ly
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e
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re
d
ef
fe
ct
s.
Co
st
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e
co
st
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so
ci
at
ed
wi
th
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an
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ev
en
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re
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ef
fe
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wh
en
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d
in
re
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ed
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ea
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_U
su
al
ly
,
th
e
ov
er
al
l
ur
ba
n
ru
no
ff
lo
ad
mu
st
be
ad
dr
es
se
d
if
th
e
"p
ro
bl
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"
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to
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su
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es
sf
ul
ly
at
ta
ck
ed
.
Ho
we
ve
r,
it
ma
y
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ov
id
e
re
al
be
ne
fi
t
to
ap
pl
y
ef
fi
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en
t,
co
st
ef
fe
ct
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e
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nt
ro
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g
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te
d
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ea
s
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er
e
it
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n
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ne
c
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n
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n
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e
n
t
l
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en
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e
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ol
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y
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bl
e
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n
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th
e
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th
e
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 APPENDIX C
PRIORITY POLLUTANTS
 
c
a
m
-
>
d
e
I
C
O
I
m
e
n
u
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
22:
23.
24.
25.
26.
27.
28.
29.
31.
32.
34.
35.
*acenaphthene
*acro1e1n
*acry1onitri1e
*benzene
*benzidine
*carbon tetrach1oride (tetrach1oromethane)
*Ch1orinated benzenes (other than d1ch1orobenzenes)
Ch1orobenzene
1,2,4-tr1ch1orobenzene
hexach1orobenzene
*C
h1
or
1n
at
ed
et
ha
ne
s
(1
nc
1u
d1
ng
1,
2-
d1
ch
1o
ro
et
ha
ne
,
1:1:1:TFTEHTBFEEtﬁﬁhe and hexach1oroethane)
1,2-dich1oroethane
1,1,1—tr1ch1oroethane
hexach1oroethane
1,1-d1ch1oroethane
1,1,2-trich1oroethane
1,1,2,2-tetrach1oroethane
ch1oroethene
*C
h1
or
oa
1k
y1
et
he
rs
(c
h1
or
om
et
hy
1)
,
ch
1o
ro
et
hy
1
an
d
m1xe e ers
bis(ch1oromethy1) ether
bis(2-ch1oroethy1) ether
2—ch1oroethy1 v1ny1 ether (mixed)
*Ch1orinated naphtha1ene
2:6h1oronaphtha1ene
2,4,6—tr1ch1oropheno1
p
a
r
a
c
h
1
o
r
o
m
e
t
a
c
r
e
s
o
1
*c
h1
or
of
or
m
(t
ri
ch
1o
ro
me
th
an
e)
*2-ch1oropheno1
*Dich1orobenzenes
1,2—d1cﬁ1or05enzene
1,3—d1ch1orobenzene
1,4—dich1orobenzene
*Dich1orobenzid1ne
3
,
3
-
a
i
c
ﬁl
o
r
0
5
e
n
zi
a
i
n
e
*
D
i
c
h
1
o
r
o
e
t
h
y
1
e
n
e
s
(
1
,
1
-
d
i
c
h
1
o
r
o
e
t
h
y
1
e
n
e
a
n
d
1
,
2
—
aicﬁloroetﬁylenei
1
,
1
—
d
1
c
h
1
o
r
o
e
t
h
y
1
e
n
e
1
,
2
—
t
r
a
n
s
-
d
1
c
h
1
o
r
o
e
t
h
y
1
e
n
e
*2,4-dich1oropheno1
*
D
i
c
h
1
o
r
o
p
r
o
p
a
n
e
a
n
d
d
1
c
h
1
o
r
o
p
r
o
p
e
n
e
1
,
2
—
d
1
c
h
1
o
r
o
p
r
o
p
a
n
e
1,
3-
d1
ch
1o
ro
pr
op
y1
en
e
(1
,3
'd
1C
h1
0r
0P
r0
Pe
ne
)
*
2
,
4
-
d
1
m
e
t
h
y
1
p
h
e
n
o
1
*Dinitroto1uene
2
:
3
?
?
ﬁ
T
F
T
f
F
6
t
6
T
U
e
n
e
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L:
36. 2,6-dinitrotoluene
37. *l,2-diphenylhydrazine
38. *ethylbenzene ;
39. *fluoranthene ,
*Haloethers (other than those listed elsewhere) .
40. 4-cﬁlorophenyl phenyl ether f
4l. 4—brom0phenyl phenyl ether ;
42. bis(2-chloroisopropyl) ether J
43. bis(2-chloroethoxy) methane x
*Halomethanes (other than those listed elsewhere) %
44. methylene chloride (dichloromethane)
45. methyl chloride (chloromethane) ,
46. methyl bromide (bromomethane) “
47. bromoform (tribromomethane) '
48. dichlorobromomethane
49. trichlorofluoromethane
50. dichlorodifluoromethane
5l. chlorodibromomethane
52. *hexachlorobutadiene
53. *hexachlorocyclopentadiene
54. *isophorone
55. *naphthalene
56. *nitrobenzene
*Nitro henols (including 2,4-dinitrophenol and 5
ainitrocresol) t
57. 2-nitrophenol 3
58. 4—nitrophenol g
59. *2,4-dinitr0phenol 4
60. 4,6-dinitro-o-cresol *
*Nitrosamines
{
6l. N-nitrosodimethylamine ;
62. N-nitrosoliphenylamine ;
63. N-nitrosodi-n-propylamine k
64. *pentachlorophenol “
65. *phenol .
*Phthalate esters .‘
66. bis(2-ethy|ﬁexyli phthalate
67. butyl benzyl phthalate h
68. di-n-butyl phthalate ;
69. di-n-octyl phthalate I
70. diethyl phthalate ?
7l. dimethyl phthalate e
*Polynuclear aromatic hydrocarbons
72. benzo(a)antﬁracene (1,2-benzanthracene)
73. benzo(a)pyrene (3,4—benzopyrene) 1
74.
3,4-benzofluoranthene
Q
75. benzo(klfluoranthane (ll,lZ—benzofluoranthene) ‘
76. chrysene
77. acenaphthylene
78. anthracene
79. ‘benzo(ghi)perylene (l,l2-benzoperylene)
80. fluorene _
8l. phenanthrene ;
— l66 -
_
82.
83.
84.
85.
86.
87.
88.
89.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
dibenzo(a,h)anthracene (1,2,5,6—dibenzanthracene)
indeno (1,2,3-cd) pyrene (2,3—o—pheny1enepyrene)
pyrene
*tetrach1oroethy1ene
*to1uene
*trich1oroethy1ene
*viny1 ch1oride (ch1oroethy1ene)
Pesticides and Metabo1ites
1‘Ftai‘ldr‘in
*die1drin
*ch1ordane (technica1 mixture and metabo1ites)
*DDT and Metabo1ites
4, -DD
4,4-DDE (p,p'-DDE)
4,4-DDD (p,p'—TDE)
*endosu1fan and metabo1ites
a—endosu1fan-a1pha
b-endosu1fan—beta
endosu1fan su1fate
*endrin and metabo1ites
endrin
endrin a1dehyde
*heptach1or and metabo1ites
heptach1or
heptach1or epoxide
*hexach1orocyc1ohexane (a11 isomers)
a4BHC-a1pha
b-BHC-beta
g-BHC (1indane) Gamma
d-BHC-De1ta
*p
o1
yc
h1
or
in
at
ed
bi
ph
en
y1
s
(P
CB
s)
PCB-1242 (Aroc1or 1242)
PCB-1254 (Aroc1or 1254)
PCB—1221 (Aroc1or 1221)
PCB-1232 (Aroc1or 1232)
PCB-1248 (Aroc1or 1248)
PCB-1260 (Aroc1or 1260)
PCB—1016 (Aroc1or 1016)
*Toxaphene
*Antimony
*Arsenic
*Asbestos
*Bery11ium
*Cadmium
*Chromium
*Copper
*Cyanide
*Lead
*Mercury
*Nicke1
*Se1enium
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126. *Siiver
127. *Tha11ium
128. *Zinc
129. **2,3,7,8-tetrach1orodibenzo—p-dioxin (TCDD)
  
  
*Specific compounds and chemical classes as 1isted in the Consent Decree.
**This compound was Specificaliy listed in the Consent Decree. Because of
the extreme toxicity (TCDD), we are recommending that laboratories not
acquire ana1ytica1 standard for this compound. (37). _-_'
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 APPENDIX D
STA
TUS
OF
LEG
ISL
ATI
ON
TO
LIM
IT
THE
PHO
SPH
ORU
S C
ONT
ENT
OF
DET
ERG
ENT
S
IN THE GREAT LAKES BASIN
JURISDICTION
D E T E R G E N T
P H O S P H O R U S
L E G I S L A T I O N
 
DATE
EFFECTIVE
ALLOWABLE
P(%)
DETERGENTS INCLUDED
REFER-
ENCES
 
I11inois
Chicago
Indiana
Michigan
None
/71 to 06/72
07/72 to present
01/72 to 12/72
01/73 to present
07/72 to 09/77
10/77 to present
01/81 to present
0
0
0
o
o
U
'
1
\
l
c
a
n
U
'
I
\
l
4
>
0
0
0
I
0
O
O
U
'
I
\
l
a11 c1eansers
detergents.
l
a11 c1eansers
exc1udes detergents used
for cleaning in-p1ace
food processing and dairy
equipment; phOSphorus acid
products inc1uding san-
itizers, brightners,
acid c1eansers and meta1
conditioners; detergents
used in househo1d and
commercia1 machine
dishwashers; detergents
used in hospita1s and
hea1th care faci1ities;
industria1 1aundry
detergents; detergents
us
ed
in
da
ir
y,
be
ve
ra
ge
,
fo
od
pr
oc
es
si
ng
an
d
ot
he
r
industria1 c1eaning
equipment.
— a11 c1eansers
- househo1d 1aundry
detergents
-
co
mm
er
ci
a1
ma
ch
in
e
di
sh
-
wa
sh
er
s,
da
ir
y
an
d
fa
rm
op
er
a—
ti
on
c1
ea
ns
er
s;
c1
ea
ns
er
s
us
ed
in
th
e
ma
nu
fa
ct
ur
in
g,
pr
ep
ar
a—
ti
on
an
d
pr
oc
es
si
ng
of
fo
od
s
an
d
fo
od
pr
od
uc
ts
in
c1
ud
in
g
da
ir
y,
be
ve
ra
ge
,
eg
g,
fi
sh
,
br
ew
er
y,
po
u1
tr
y,
me
at
,
fr
ui
t
an
d
ve
ge
ta
b1
e
pr
oc
es
si
ng
.
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Appendix D - cont'd.
 
D E T E R G E N T P H 0 S P H O R U S L E G I S L A T I 0 N E
DATE ALLOWABLE REFER—
JURISDICTION EFFECTIVE P(%) DETERGENTS INCLUDED ENCES
Michigan - cont'd.
01/81 to present 28.0 — meta1 brighteners, c1eansers & 19
treatment compounds, corrosion
or paint removers, conversion
coating agent,rust inhibitors,
etchant, phosphatizer, 2
degreasing compound, industria1 t
or commercia1 c1eansers used
primari1y in industria1 and
manufacturing projects.
Detroit (07/72) (0.5) — (City ordinance enacted 10
but pre—empted by Act
226 — State of Michigan-
 
above).
Minnesota 01/77 to present 0.5 — tota1 ban 1-6,
11
01/77 to present 11.0 - detergents used for house- 12
ho1d and commercia1
machine dishwashing.
1
New
York
01/72
to
05/73
-
househo1d
use,
1aundry
use,
3
06/73
to
present
8
I
0.
other persona1
use,
indus-
1 Erie County 05/71 to 12/71 8
0
8
7 2
5 1
.7 tria1 uses exce t those for 6
x 01/72 5 machine disﬁwasEers, dairy 1
‘1 Syracuse 07/71 7 6
equipment, beverage equip-
ment, food processing and
industria1 c1eaning equip-
31 ment.
Ohio
None*
1
Akron
02/71 to 06/72
8.7
— exc1uded detergents used
2
for machine dishwashers;
dairy, beverage, food
processing and industria1
c1eaning equipment.
07/72 to 12/72 8.7 - a11 c1eansers 14
01/73 to present 0.5 - exc1udes machine dish- 2,4,5,
washers; dairy, beverage, 14
food processing and indus-
tria1 c1eaning equipment.
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p
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the
san
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and
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bin
ed
sew
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ove
rfl
ow
dat
a
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fre
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nci
es
of
by—
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g
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tot
al
by-
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flo
w
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s
and
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nt
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th
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po
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ut
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s
to
th
e
Gr
ea
t
Lak
es.
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e t
he
est
ima
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fro
m s
ewe
r o
ver
flo
ws
to
oth
er
inp
uts
to
the
bas
in,
par
tic
ula
rly
wit
h
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t
to
phO
Sph
oru
s
loa
din
gs.
a)
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iew
the
ade
qua
cy
of
sel
f m
oni
tor
ing
pro
gra
ms
to
mee
t
the
abo
ve
requirements.
b)
Rev
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and
ide
nti
fy,
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re
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sib
le,
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ila
rit
ies
and
/or
dif
fer
enc
es
in
mon
ito
rin
g
and
ana
lyt
ica
l
pro
toc
ols
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in
use
by
the
facilities.
Rec
omm
end
cha
nge
s
in
jur
isd
ict
ion
al
req
uir
eme
nts
tha
t m
ay
be
req
uir
ed
to
mee
t
the
req
uir
eme
nts
of
Art
icl
e V
I(l
)(a
).
Pre
par
e a
dra
ft
rep
ort
on
the
abo
ve
by
Mar
ch
31,
l98
3,
for
rev
iew
by
the
Water Quality Programs Committee.
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